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This chapter covers the Energy Efficiency Standards that affect lighting design and
installation, including lighting controls. It is addressed primarily to lighting designers or
electrical engineers and to building department personnel responsible for lighting and
electrical plan checking and inspection. Additional information is found in Chapters 2 and
6.

The Introduction, Section 5.1 explains the alternative compliance approaches for lighting
and introduces the basic lighting concepts necessary to understand the requirements.
The Lighting Design Procedures Section 5.2 covers the mandatory, prescriptive, and
performance requirements for the lighting systems. For the convenience of designers, a
summary of the most important requirements for design and layout of the lighting and
control concepts is included. The Lighting Plan Check Documents Section 5.3 describes
the information that must be included in the building plans to show compliance with the
Standards. The compliance forms are presented and discussed. The Lighting Inspection
Section 5.4 refers to the Inspection Checklist in Appendix | identifying the items that the
inspector will verify in the field.

Lighting is one of the single largest consumers of energy (kilowatt-hours) in a commercial
building (Figure 5-1). The effective reduction of this energy use, without compromising

the quality of lighting or task work, is the objective of the lighting energy standards. These
standards are the result of the involvement of many representatives of the lighting design
and manufacturing community, and of building departments across the state. A great deal
of effort has been devoted to making the lighting requirements practical and realistic. This
chapter summarizes those requirements and the approaches to complying with them.
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5.1 Lighting Compliance

The primary mechanism for regulating lighting energy under the Standards is to limit the
allowable lighting power (watts) installed in the building. Other mechanisms require basic
equipment efficiency, and require that the lighting is controlled to permit efficient
operation.

Mandatory Measures apply to all lighting systems and equipment (§119, §130, §131
and §132). These requirements may include manual switching, daylit area switching,
automatic shut-off controls, and tandem wiring for ballasts. The mandatory requirements
must be met under either the prescriptive or performance approach.

Allowed Lighting Power for a building is determined by one of four methods:

Complete Building Method: applicable when the entire building’s lighting system is
designed and permitted at one time, and when at least 90% of the building is one primary
type of use. In some cases the Complete Building Method may be used for an entire
tenant space in a multi-tenant building. A single lighting power value governs the entire
building (§146(b)1). See Section 5.2.2A for other applications of the complete building
method. See Section 5.1.2 and Appendix G for definition of Entire Building.

Area Category Method: applicable for any permit situation, including tenant
improvements. Lighting power values are assigned to each of the major function areas of
a building (offices, lobbies, corridors, etc.) (§146(b)2).

Tailored Method: applicable when additional flexibility is needed to accommodate special
task lighting needs. Lighting power allowances are determined room-by-room and task-
by-task (§146(b)3).

Performance Approach: applicable when the designer uses an approved computer
program to demonstrate that the proposed building's energy consumption, including
lighting power, meets the energy budget. The performance approach requires the use of
an Energy Commission certified computer program and may only be used to model the
performance of lighting systems that are covered under the building permit application
(see Section 5.2.3).

Actual Lighting Power (Adjusted) is based on total design wattage of lighting, less
adjustments for any lighting control credits taken for non-mandatory controls, such as
occupant-sensing devices or automatic daylighting controls (§146(a)).

The Actual Lighting Power (Adjusted) must not exceed the Allowed Lighting Power for the
lighting system to comply.
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5.1.1 Basic Lighting Concepts and Definitions

A. Definitions

This section includes key concepts and definitions from the Standards that apply to the
lighting and control systems.

Included in this section are definitions of terms other than occupancy type and terms
specific to controls that have application to compliance with the lighting requirements of
the Standards.

Accessible is having access thereto, but which first may require removal or opening of
access panels, doors, or similar obstructions.

Annunciated is a visual signaling device that indicates the on, off, or other status of a
load.

Chandeliers (see Ornamental Chandeliers)

Complete Building is an entire building with one occupancy making up 90 percent of the
conditioned floor area (see also Entire Building).

Daylit Area is the space on the floor that is the larger of 1 plus 2, or 3;
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a) For areas daylit by vertical glazing, the daylit area has a length of 15 feet, or the
distance on the floor, perpendicular to the glazing, to the nearest 60-inch or higher
opaque partition, whichever is less; and a width of the window plus either 2 feet on
each side, the distance to an opaque partition, or one-half the distance to the closest
skylight or vertical glazing, whichever is least.

b) For areas daylit by horizontal glazing, the daylit area is the footprint of the skylight
plus, in each of the lateral and longitudinal dimensions of the skylight, the lesser of
the floor-to-ceiling height, the distance to the nearest 60-inch or higher opaque
partition, or one-half the horizontal distance to the edge of the closest skylight or
vertical glazing.

c) The daylit area calculated using a method approved by the commission.

Display Lighting is lighting confined to the area of a display that provides a higher level
of illuminance than the level of surrounding ambient illuminance.

Display, Public Area is an area for the display of artwork, theme displays, and
architectural surfaces in dining and other areas of public access, excluding restrooms
and separate banquet rooms.

Display, Sales Feature is an item or items that requires special highlighting to visually
attract attention and that is visually set apart from the surrounding area.

Display, Sales Feature Floor is a feature display in a retail store, wholesale store, or
showroom that requires display lighting.

Display, Sales Feature Wall are the wall display areas, in a retail or wholesale space,
that are in the vertical plane of permanent walls or partitions, and that are open shelving
feature displays or faces of internally illuminated transparent feature display cases within
the Gross Sales Wall Area.

Effective Aperture (EA) is (1) for windows, the visible light transmittance (VLT) times the
window wall ratio; and (2) for skylights, the well index times the VLT times the skylight
area times 0.85 divided by the gross exterior roof area.

Efficacy is the ratio of light from a lamp to the electrical power consumed (including
ballast losses), expressed in lumens per watt.

Entire Building is the ensemble of all enclosed space in a building, including the space
for which a permit is sought, plus all existing conditioned and unconditioned space within
the structure.

High Bay is a space with luminaires 25 feet or more above the floor.
llluminated Face is a side of an exit sign that has the word “EXIT” on it.
Low Bay is a space with luminaires less than 25 feet above the floor.

Luminaire is a complete lighting unit consisting of a lamp and the parts designed to
distribute the light, to position and protect the lamp, and to connect the lamp to the power
supply; commonly referred to as "lighting fixtures" or "instruments."

Newly Conditioned Space is any space being converted from unconditioned to directly
conditioned or indirectly conditioned space, or any space being converted from semi-
conditioned to directly conditioned or indirectly conditioned space. Newly conditioned
space must comply with the requirements for an addition. See §149 for nonresidential
occupancies and §152 for residential occupancies.

Ornamental Chandeliers are ceiling-mounted, close-to-ceiling, or suspended decorative
luminaires that use glass, crystal, ornamental metals, or other decorative material and
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that typically are used in hotel/motels, restaurants, or churches as a significant element in
the interior architecture.

Poor Quality Lighting Tasks are visual tasks that require illuminance category "E" or
greater, because of the choice of a writing or printing method that produces characters
that are of small size or lower contrast than good quality alternatives that are regularly
used in offices.

Primary Function Area is one of the categories listed in Table 5-5.

Private Office or Work Area is an office bounded by 30-inch or higher partitions and is
no more than 200 square feet.

Public Areas are spaces generally open to the public at large, customers, congregation
members, or similar spaces, where occupants need to be prevented from controlling
lights for safety, security, or business reasons.

Readily Accessible is capable of being reached quickly for operation, repair, or
inspection, without requiring climbing or removing obstacles, or resorting to access
equipment.

Reduced Flicker Operation is the operation of a light, in which the light has a visual
flicker less than 30% for frequency and modulation.

Room Cavity Ratio (RCR) is:

(a) for rectangular rooms;

5 H (L+W)
Area
or
(b) for irregular shaped rooms
25 HxP
Area
Where:
L = Length of room
w = Width of room
H = Vertical distance from the work plane to the center line of the
lighting fixture
P = Perimeter of room
Area = Area of room

Sconce is a wall mounted decorative light fixture.

Skylight is glazing having a slope less than 60 degrees from the horizontal with
conditioned space below, except for purposes of complying with §151(f), where a skylight
is glazing having a slope not exceeding 4.76 degrees (1:12) from the horizontal.

Task-oriented Lighting is lighting that is designed specifically to illuminate a visual task
and is generally confined to the task location.

Throw Distance is the distance between the luminaire and the center of the plane lit by
the luminaire on a display.

Very Valuable Merchandise is rare or precious objects, including, but not limited to,
Jewelry, coins, small art objects, crystal, china, ceramics, or silver, the selling of which
involves customer inspection of very fine detail from outside of a locked case.
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Visible Light Transmittance (VLT) is the ratio (expressed as a decimal) of visible light
that is transmitted through a glazing material to the light that strikes the material.

Well Index is the ratio of the amount of visible light leaving a skylight well to the amount
of visible light entering the skylight well and is calculated as follows:

(a) for rectangular wells:

well height (well length + well width)
2 x well length x well width

or
(b) for irregular shaped wells:

well height x well perimeter
4 xwell area

Where the length, width, perimeter, and area are measured at the bottom of the well, and
R (as used in Figure 5-7) is the weighted average reflectance of the walls of the well.

Window Wall Ratio is the ratio of window area to the exterior wall area, measured from
floor to ceiling (this definition is unique to lighting applications).

Zone, Lighting is a space or group of spaces within a building that has sufficiently similar
requirements so that lighting can be automatically controlled in unison throughout the
zone by an illumination controlling device or devices, and does not exceed one floor.

B. Occupancy The Standards recognize the fact that the primary function of different building

Type occupancies require different amounts of lighting power to provide adequate illumination
for their various types of visual tasks. The allowed lighting power in the Standards
depends on the occupancy.

Each of the occupancy primary function types listed may be used to determine the
lighting power density (watts per square foot) for the Area Category Method (see Table 5-
4). Some of these same primary function types can also use the Complete Building
Method (see Table 5-3). The Standard definitions of the occupancy types are listed
below.

Auditorium: the part of a public building where an audience sits in fixed seating, or a
room, area, or building with fixed seats used for public meetings or gatherings not
specifically for the viewing of dramatic performances.

Auto Repair: The portion of a building used to repair automotive equipment and/or
vehicles, exchange parts, and may include work using an open flame or welding
equipment.

Bank/Financial Institution: An area in a public establishment used for conducting
financial transactions including the custody, loan, exchange, or issue of money, for the
extension of credit, and for facilitating the transmission of funds.

Classroom, Lecture, or Training: A room or area where an audience or class receives
instruction.

Commercial and Industrial Storage: A room, area, or building used for storing items.

Convention, Conference, Multipurpose and Meeting Centers: An assembly room,
area, or building that is used for meetings, conventions and multiple purposes including,
but not limited to, dramatic performances, and that has neither fixed seating nor fixed
staging.

Corridor: A passageway or route into which compartments or rooms open.

Dining: A room or rooms in a restaurant or hotel/motel (other than guest rooms) where
meals that are served to the customers will be consumed.
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Electrical/Mechanical Room: A room in which the building's electrical switchbox or
control panels, and/or HVAC controls or equipment is located.

Exercise Center/Gymnasium: A room or building equipped for gymnastics, exercise
equipment, or indoor athletic activities.

Exhibit: A room or area that is used for exhibitions that has neither fixed seating nor fixed
staging.

General Commercial and Industrial Work: A room, area, or building in which an art,
craft, assembly or manufacturing operation is performed.

High Bay: Luminaires 25 feet or more above the floor.
Low Bay: Luminaires less than 25 feet above the floor.

Grocery Store: A room, area, or building that has as its primary purpose the sale of
foodstuffs requiring additional preparation prior to consumption.

Hotel Function Area: A hotel room or area such as a hotel ballroom, meeting room,
exhibit hall, or conference room, together with pre-function areas and other spaces
ancillary to its function.

Hotel Lobby: The contiguous spaces in a hotel/motel between the main entrance and
the front desk, including waiting and seating areas, and other spaces encompassing the
activities normal to a hotel lobby function.

Kitchen/Food Preparation: A room or area with cooking facilities and/or an area where
food is prepared.

Laundry: A place where laundering activities occur.

Library: A repository for literary materials, such as books, periodicals, newspapers,
pamphlets and prints, kept for reading or reference.

Locker/Dressing Room: A room or area for changing clothing, sometimes equipped with
lockers.

Lounge/Recreation: A room used for leisure activities, which may be associated with a
restaurant or bar.

Main Entry Lobby/Reception/Waiting: The lobby of a building that is directly located by
the main entrance of the building and includes the reception area, sitting areas, and
public areas.

Malls, Arcades and Atria: A public passageway or concourse that provides access to
rows of stores or shops.

Medical and Clinical Care: A room, area, or building that does not provide overnight
patient care and that is used to promote the condition of being sound in body or mind
through medical, dental, or psychological examination and treatment, including, but not
limited to, laboratories and treatment facilities.

Museum: A space in which works of artistic, historical, or scientific value are cared for
and exhibited.

Office: A room, area, or building of UBC group B occupancy other than restaurants.

Precision Commercial or Industrial Work: A room, area, or building in which an art,
craft, assembly or manufacturing operation is performed involving visual tasks of small
size or fine detail such as electronic assembly, fine woodworking, metal lathe operation,
fine hand painting and finishing, egg processing operations, or tasks of similar visual
difficulty.
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C. Lighting
Controls

(§146(a)2)

Reception/Waiting Area: An area where customers or clients are greeted prior to
conducting business.

Religious Worship: A room, area, or building for worship.

Restaurant: A room, area, or building that is a food establishment as defined in Section
27520 of the Health and Safety Code.

Restroom: A room or suite of rooms providing personal facilities such as toilets and
washbasins.

Retail And Sales: A room, area, or building in which the primary activity is the sale of
merchandise.

School: A building or group of buildings that is predominately classrooms and that is
used by an organization that provides instruction to students.

Stairs, Activel/lnactive: A series of steps providing passage from one level of a building
to another.

Support Area: A room or area used as a passageway, utility room, storage space, or
other type of space associated with or secondary to the function of an occupancy that is
listed in these regulations.

Theater, Motion Picture: An assembly room, hall, or building with tiers of rising seats or
steps for the showing of motion pictures.

Theater, Performance: An assembly room, hall, or building with tiers of rising seats or
steps for the viewing of dramatic performances, lectures, musical events and similar live
performances.

Vocational Room: A room used to provide training in a special skill to be pursued as a
trade.

Wholesale Showroom: A room where samples of merchandise are displayed.

Automatic lighting controls are an important part of the lighting requirements of the
Standards. Some types of controls are necessary to comply with mandatory requirements
(see Section 5.2.1A), while others allow designers the ability to reduce the Actual Lighting
Power in their designs (see Section 5.2.4B). Several types of automatic lighting controls
are required to be certified and listed by the Energy Commission (see Section 5.2.1A).

The following control device definitions are important for understanding the requirements
of the Standards (§101).

Annunciated is a visual signaling device that indicates the on, off, or other status of a
load. Annunciators are part of the requirements for such devices as area controls and
automatic time switches when the area being controlled is not visible from the device
location.

Automatic Time Switch Control Devices are devices capable of automatically turning
loads off and on based on time schedules. There are many types of control devices that
can perform this function.

NOTE: Some automatic time switch controls may incorporate "automatic off " and a
"manual on" function such as hourly "off sweeps" after closing, or relay switches that drop
out when power is interrupted. These devices would typically comply with the mandatory
automatic shut-off provisions of §131(d).

Captive-Key Override is a type of lighting control in which the key that activates the
override cannot be released when the lights are in the on position.

Current Limiter is a lighting control device that limits the input power of a track lighting
fixture or incandescent medium screw base socket to a specific maximum level. The

5-8

August 2001 5. Lighting Systems



Current Limiter (1) must be an integral part of the fixture, (2) must be hard-wired into the
track or the incandescent medium screw base socket fixture, (3) can only be replaced by
manufacturer authorized technicians, and (4) must have the voltage ampere (VA) rating
clearly marked on the track or fixture.

Lighting Zone is a space or group of spaces within a building that has sufficiently similar
requirements so that lighting can be automatically controlled in unison throughout the
zone by an illumination controlling device or devices. A lighting zone does not exceed
one floor. Multi-Scene Dimming System is a lighting control device that has the
capability of setting light levels throughout a continuous range, and that has pre-
established settings within the range. This type of device is able to save energy by
providing a convenient way to dim lights and reduce lighting power. Lighting control
credits are available for such devices in hotels/motels, restaurants, auditoriums and
theaters.

Occupant-sensing Device is a device that automatically turns lights off soon after an
area is vacated. Occupant sensors detect whether a room or space is occupied, and
automatically turns the lights off when occupants are not present. Various techniques are
used to sense the presence of an occupant, including sensing infrared radiation (heat)
emitted from the occupant, ultrasonic waves that sense changes in wave patterns when
the room is occupied, and microwave radiation. These devices can be used to meet
mandatory measure requirements; they can also be used to obtain lighting control credit
for the building.

Tuning is a lighting control device that allows authorized personnel only to select a single
light level within a continuous range. This type of device is able to save energy by
providing a practical means of adjusting light output of a lighting system down to the
specific level needed, rather than allowing excess illumination and consuming full power.

5.1.2 Lighting Trade-offs

Example 5-1—
Lighting Trade-
Offs, General
Lighting

The Standards restrict the overall installed lighting power in the building, regardless of the
compliance approach. However, there is no general restriction regarding where or how
general lighting power is used. This means that installed lighting may be greater than the
Standards allowances in some areas of the building and lower in others, as long as the
total does not exceed the Allowed Lighting Power.

Question

Under the Area Category Method, a mixed use building is determined to have an allowed
lighting power of 23,500 watts. As part of this determination, an office area within the
building is found to have an allowance of 1.3 watts/ft>. One of the private offices within
this area is designed with an actual lighting power density of 2.0 watts/ft2. Is this
permitted?

Answer

Yes. Provided the actual lighting power of the entire building does not exceed the 23,500
watt limit, there is no limit on the individual office.

This is true for general lighting no matter what method is used to determine the allowed
lighting power.

Note that in Examples 5-1and 5-2, it is not necessary to specify precisely where the watts
come from when a trade-off occurs. These details are not needed for compliance; any
individual trade-offs are included in the totals. It is necessary only to demonstrate that the
actual watts total for the building does not exceed the total allowable. Trade-offs are not
allowed with so-called use it or lose it categories of lighting. These are specific task or
display lighting applications, such as chandeliers under the Area Category Method
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Example 5-2-
Lighting Trade-
offs: Display
Lighting Part 1

Example 5-3—
Lighting Trade-
offs: Display
Lighting Part 2

(Section 5.2.2B) or display lighting under the Tailored Method (Section 5.2.2C), where
the allowable lighting power for the application is determined from:

1. Wattage allowance specified by the Standards
2. Actual wattage of the fixture(s) assigned to the application

For use it or lose it applications, the allowable lighting power is the lesser of these two
wattages. This means that the allowance cannot exceed the actual lighting wattage. If the
actual lighting watts is lower than the allowance, the remaining watts in the allowance are
not available for trade-off to other areas of the building.

Question

A display lighting application (one of the “use it or lose it” applications) is determined to
have a lighting power allowance of 350 watts. The actual luminaires specified for the
display total 300 watts. How does this affect the allowed watts and the actual watts
(adjusted if applicable) for the building?

Answer

The lower value, 300 watts, is shown as total allowed watts for the building. The actual
lighting power is also 300 watts. There are no watts available for use through trade-offs
elsewhere in the building.

Question

A display lighting application is determined to have a lighting power allowance of 500
watts. The actual luminaires specified for the display total 600 watts. How does this affect
the allowed watts and the actual watts (adjusted if applicable) for the building?

Answer

As before, the lower value, 500 watts in this case, is shown as the total allowed watts for
the display. The proposed lighting power will include the full 600 watts. For the building
lighting to comply, the extra 100 watts used by the display fixtures must be eliminated
from elsewhere in the building.

Lighting control credits reduce the actual installed watts, making it easier to meet the
allowed watts. This can have the same effect as trade-offs.

The specific calculations involved in the trade-offs discussed in this section are carried
out on the compliance forms presented in Section 5.3.

There is another type of lighting trade-off available under the Standards. This is the ability
to make trade-offs under the performance approach between the lighting system and the
envelope or mechanical systems. Trade-offs can only be made when permit applications
are sought for those systems involved, and where the trade-off has the effect of altering
the Allowed Lighting Power for the building. When a Lighting Power Allowance is
calculated using the performance approach, the allowance is treated exactly the same as
an allowance determined using one of the other compliance methods.

5.2 Lighting Design Procedures

This section discusses how the requirements of the Standards affect lighting system
design. For procedures on documenting the lighting design, including compliance forms,
see Section 5.3.
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5.2.1 Mandatory Measures

A. Certified
Automatic
Lighting Control
Devices (§119)

Automatic Time
Switches (ATS)

(§119(c))

Occupant-Sensors

(§7119(d))

The mandatory features and devices must be included in the building design whether
compliance is shown by the prescriptive or the performance approach. These features
have been proven cost-effective over a wide range of building occupancy types.

Many of the mandatory features and devices are requirements for manufacturers of
building products, who must certify the performance of their products to the Energy
Commission. It is the responsibility of the designer, however, to specify products that
meet these requirements. Code enforcement officials, in turn, check that the mandatory
features and specified devices are installed.

The mandatory requirements for lighting control devices specify minimum features for
automatic time switch controls, occupant-sensing devices, automatic daylighting controls,
and interior photocell sensors. Many of these requirements are part of standard practice
in California and should be well understood by those responsible for designing or
installing lighting systems.

All automatic lighting control devices must be certified by the manufacturer before they
can be installed in a building. The manufacturer must certify the devices to the Energy
Commission. Once a device is certified, it will be listed in the Directory of Automatic
Lighting Control Devices. Call the Energy Hotline at 1-800-772-3300 to obtain more
information. All devices must have instructions for installation and start-up calibration,
must be installed in accordance with such directions, and must have a status signal
(visual or audio) that warns of failure or malfunction. Photocell sensors and other devices
may be considered exempt from this requirement if the status signal is infeasible because
of inadequate power.

Automatic time switches are programmable switches that are used to automatically shut-
off the lights according to pre-established schedules depending on the hours of operation
of the building. The device should have the capability to store two separate programs
(for weekdays and weekends). To prevent losing the time of day and the programmed
schedules, the time switch must contain back-up power for at least 10 hours during
power interruption.

Note: Most building automation systems can meet these requirements, provided they are
certified to the Energy Commission.

Occupant-sensing Devices. Occupant-sensing devices shall be capable of
automatically turning off all the lights in an area no more than 30 minutes after the area
has been vacated. In addition, ultrasonic and microwave devices shall have a built-in
mechanism that allows calibration of the sensitivity of the device to room movement in
order to reduce the false sensing of occupants, and shall comply with the following
requirements, as applicable:

If the device emits ultrasonic radiation as a signal for sensing occupants within an
area, the device shall:

e Have had a Radiation Safety Abbreviated Report submitted to the Center for Devices
and Radiological Health, Federal Food and Drug Administration, under 21 Code of
Federal Regulations, Section 1002.12 (1996), and a copy of the report shall have
been submitted to the California Energy Commission; and

e Emit no audible sound; and

¢ Not emit ultrasound in excess of the following decibel (dB) values, measured no more
than five feet from the source, on axis:
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Automatic
Daylighting
Controls (§119(e))

Interior Photocell
Sensor Device

(§719(1))

B. Area Controls

(§131(a)

MIDFREQUENCY OF SOUND
PRESSURE THIRD-OCTAVE BAND
(in kHz)

MAXIMUM dB LEVEL WITHIN
THIRD-OCTAVE BAND

(in dB reference 20 micropascals)

Less than 20
20 or more to less than 25
25 or more to less than 31.5

31.5 or more

80
105
110
115

If the device emits microwave radiation as a signal for sensing occupants within the

area, the device shall:

e Comply with all applicable provisions in 47 Code of Federal Regulations, Parts 2 and
15 (1996), and have an approved Federal Communications Commission Identifier
that appears on all units of the device and that has been submitted to the

commission; and

¢ Not emit radiation in excess of one milliwatt per square centimeter measured at no
more than five centimeters from the emission surface of the device; and

e Have permanently affixed to it installation instructions recommending that it be
installed at least 12 inches from any area normally used by room occupants.

Daylighting controls consist of photocell sensors that compare actual illumination levels
with a reference illumination level and reduce the electric lighting until the reference level

has been reached.

When automatic daylighting control devices and systems are used, they must be certified
to the Energy Commission that they meet the following requirements:

The ability to reduce the general lighting power of the controlled area by at least 50
percent uniformly (either by separate control of multiple lamps or by dimming)

When a dimmer is used it must provide reduced flicker operation (see definitions) over
the dimming range without causing premature lamp failure

For stepped dimming, provide a minimum of 3 minutes time delay between steps to

prevent cycling

Single- or multiple-stepped switching controls with distinct on and off settings for each
step shall include sufficient separation (dead-band) between points to prevent cycling

Daylighting control systems incorporate a photocell that measures the amount of light at
a reference location. The photocell provides light level information to the controller so it
can decide when to increase or decrease the electric light level.

Photocell devices must be certified to the Energy Commission as not having mechanical
slide covers or other means that allow easy unauthorized adjusting or disabling of the
photocell. In addition, they shall not be combined in a wall mounted occupant-sensing
device. (This means that wall-mounted occupant-sensing devices with photocell controls
can be certified as occupant-sensing devices but not interior photocell devices.)

The simplest way to improve lighting efficiency is to turn off the lights when they are not
in use. All lighting systems must have switching or control capabilities to allow lights to be

turned off when they are not needed.
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Room Switching

(§131(a)1)

Accessibility
(§131(a)1A & B)

Security or
Emergency
(§131(a)
Exception No. 1)

Public Areas

(§131(a)
Exception No. 2)

Other Devices
(§131(a)2)

Example 5-4—
Shut-off Control
Override

Example 5-5—
Manual Switches
and Automatic
Controls

Independent lighting controls are required for each area enclosed by ceiling height
partitions. In the simplest case, this means that each room must have its own switching;
gang switching of several rooms is not allowed. Switching or control device shall be
readily accessible, located so that the person using the device can see the lights or area
controlled by a switch, or the area being lit is annunciated and manually operated or
automatically controlled by an occupant sensing device that meets the requirements of
§119 (d).

All manually operated switching devices must be located so that personnel can see the
controlled area when operating the switch(es). When not located within view of the lights
or areas, the switch shall be annunciated to indicate the status of the lights (on or off).

Lighting in areas within a building that must be continuously illuminated for reasons of
building security or emergency egress are exempt from the switching requirements for a
maximum of 0.5 watts per square foot along the path of egress. These lights must be
installed in areas designated as security or emergency egress areas on the plans, and
must be controlled by switches accessible only to authorized personnel. The remaining
lighting in the area, however, is still subject to the area switching requirements.

In public areas, such as building lobbies, concourses, etc., the switches may be located
in areas accessible only to authorized personnel.

If the room switching operates in conjunction with any other kind of lighting control
device, there are two other requirements: 1) the other control device must allow the room
switching to override its action, and 2) if the other control device is automatic, it must
automatically reset to its normal operation mode without any further action.

For example, if there is an automatic control system that sweeps all the lights off in a group
of offices at a certain hour, the room switch in any individual office must be able to override
the sweep and turn the office’s lights back on. The next time the automatic control sweeps
the lights off, however, the override for that individual office must not remain in effect but
must return to automatic mode and shut the lights off.

Question

A 5,000 square foot building will be equipped with an automatic control device to shut off
the lights, in compliance with §131(b)--building shut-off. How are the local switches
supposed to respond when an occupant wishes to turn on lights after the lights are shut
off?

Answer

The local switch (as specified in §131(a)) must allow the occupant to override the shut off
and turn on the lights in their area (§131(a)2.A.), Following the override, the automatic
function of the shut-off must resume, so that when the automatic control sweeps the
lights off, these lights will be shut off unless the local switch again overrides the shut-off
(§131(a)2.B.).

Question

The card access system of a proposed building will automatically turn on the lobby and
corridor lights when activated by someone entering the building after hours. In addition,
the lobby and corridor lights are on an automatic time switch control. Are manual
switches required for the lobby and corridor?

Answer

Yes. The manual switch is still required under the area control mandatory measure
requirement. Furthermore, the manual switch must be able to turn off the lights when
either the automatic time switch control or card access system has turned them on. The
automatic devices must be automatically reset.
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C. Bi-Level
Switching
§131(b)

D. Dayilit Areas
(§131(c))

Figure 5-3— Bi-
Level Switching

Most areas in buildings must be controlled so that the connected lighting load may be
reduced by at least 50 percent in a reasonably uniform illumination pattern. The intent of
this requirement is to achieve the reduction without losing use of any part of the space
(see Figure 5-3). This bi-level switching may be achieved in a variety of ways, such as:

= Using dimming controls

= Switching the middle lamps of three lamp luminaires independently of outer lamps
= Separately switching "on" alternate rows of luminaires

= Separately switching "on" every other luminaire in each row (checkerboard)

= Separately switching lamps in each luminaire

Bi-level switching is not required when:

= The lighting power density is less than 0.8 watts per square foot, or

= The area has only one light source (luminaire),

= The area is less than 100 square feet,

= The area is a corridor.

The control of electric lighting in the area where daylighting enters a building through
windows or skylights is addressed in the Standards. It falls under the mandatory
requirement for separate switching in daylit areas, and may receive credit under the
optional automatic controls credits. Under the mandatory measures, where an enclosed
space is greater than 250 square feet, the electric lighting within daylit area must be
switched so that the lights can be controlled separately from the non-daylit areas (see
definition of daylit area below). It is acceptable to achieve control in the daylit area by
being able to shut off at least 50 percent of the lamps within the daylit area. This must be
done by a control dedicated to serving only luminaires in the daylit area. If there are
separate daylit areas for windows and skylights, they must be controlled separately.

Dimmer (All Lamps) Outside Lamps on "A" Control by Fixtures
Inside Lamps on "B" With Even Distribution

The daylit area switching requirements are in addition to the bi-level switching
requirements. Taken together, there are at least three ways to comply (see Figure 5.4)
With the 4 Switch Option, the bi-level switching is provided separately to the daylit area
(within fifteen feet of the windows) and to the non-daylit area. The 3 Switch Option also
meets the requirements because switch "1" controls at least 50 percent of the lighting in
the daylit area. Switch "2" controls the remainder of the lights in the daylit area and half of
the lights in the non-daylit area. Switch "3" controls the remainder of lights in the non-
daylit area. The Dimmer Switch Option controls the daylit and non-daylit areas
separately, and the dimmer takes care of the bi-level illumination requirement. Daylight
switching must be applied to a fixture if any portion of that fixture is within the daylit area.
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The only exception to the requirement of providing the separate control to daylit areas is
when there is not enough daylight to be used effectively. This is decided in one of two
ways:

1. When the daylight to a window or skylight is so obstructed by adjacent structures
or natural objects that the effective use of daylighting is not reasonable. This
determination must be made by the local enforcement agency.

2. When the effective aperture of the window is less than 0.1 (or of the skylight is
less than 0.01). A low effective aperture prevents usable daylight from entering the area;
it is caused by small glazing area, low transmission glazing materials, or a combination of
both. (See definition of Effective Aperture below.)

Daylit Area is the space on the floor that is the larger of (a) plus (b), or (c);

(a) For areas daylit by vertical glazing, the daylit area has a length of 15 feet, or the
distance on the floor, perpendicular to the glazing, to the nearest 60-inch or higher
opaque partition, whichever is less; and a width of the window plus either 2 feet on each
side, the distance to an opaque partition, or one half the distance to the closest skylight
or vertical glazing, whichever is least (see Figure 5-5).

(b) For areas daylit by horizontal glazing, the daylit area is the footprint of the
skylight plus, in each of the lateral and longitudinal dimensions of the skylight, the lesser
of the floor-to-ceiling height, the distance to the nearest 60-inch or higher opaque
partition, or one-half the horizontal distance to the edge of the closest skylight or vertical
glazing (see Figure 5-6— Skylight Daylit Area)(c). The daylit area calculated using a
method approved by the Energy Commission. Such methods include DOE 2.1D and E,
Superlite, Quicklite and other computer-based models that determine the daylit area
based on modeling the features of the space.
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Figure 5-4- T
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Effective Aperture (EA) for windows equates to the visible light transmittance (VLT)
times the window wall ratio. The EA for windows is calculated for each room with
daylighting (see Table 5-1). The window wall ratio used in calculating EA is determined
from the Exterior Wall Area of the room with the window(s) (measured from floor to
ceiling), and from the windows area. Windows with an EA greater than or equal to 0.1
indicate sufficient daylight is available to require a separate control for the daylit area.
For the EA calculation of a skylight see Table 5-1.
Note: The skylight-to-roof area ratio is determined from the skylight area and the gross
exterior roof area of each daylit space. 0.85 is a dirt depreciation factor for the skylight.
See following pages for discussion of Well Index and VLT (Visible Light Transmittance).
See Section 3.1.2A for Surface Definition terms.
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Table 5-1 -

Effective Aperture

Matrix

Is Adequate Daylighting Available?

Glazing Type

WINDOWS (Vertical Glazing

Window/Wall Ratio

<0.10

0.10t0 0.20

0.20t0 0.40

>0.40

VLT > 0.60

VLT 0.35 to
0.59

VLT <0.35

NO
NO

NO

CALC*
CALC*

NO

YES
CALC*

CALC*

YES
YES

CALC*

*Window EA = VLT x Window Wall Ratio

SKYLIGHTS
(Horizontal Glazing)

Skylight-to-Roof Area Ratio

0.01t00.03
<0.01 >0.03

VLT > 0.630 NO CALC** YES

VLT 0.35 to NO CALC** YES
0.59

VLT <0.35 NO CALC** CALC**

Glazing Type

**Skylight EA= Efficiency of Well x VLT x Skylight-to-Roof Area Ratio x .85

NOTE: This skylight matrix does not account for well index (WI). If the skylight
has a light well, the EA could be substantially lower. It is recommended that the
EA be calculated in such cases.

Example 5-6—

Effective Aperture ) )
Matrix A room has a window area of 90 ft? . The exterior wall has a gross area of 180 ft2. The

window glazing has a visible light transmittance (VLT) of 0.31. Do the daylit area
switching requirements apply in this room?

Question

Answer

Yes. The window wall ratio (WWR) for the room is 90 ft2 / 180 ft2 = 0.50. The effective
aperture, EA = 0.50 x 0.31 = 0.155, which is greater than 0.1 (exception for inadequate
daylight does not apply). (With a WWR of 0.50 and a VLT of less than 0.35, the matrix in
Table 5-1 also indicates that the EA is high enough that adequate daylighting is
available). Daylighting control credits are available for the room (Table 5-10).

Table 5-1, above, can be used as a simplified method for calculating the EA. It indicates
when the EA is low enough to invoke the exception to the requirements for daylight
switching control. Each vertical column of the table corresponds to a window wall ratio or
skylight-to-roof ratio range. Each horizontal row of the matrix corresponds to a range of
VLTs. In questionable cases, indicated by "DO CALC" on Table 5-1, the EA should be
calculated to obtain a precise answer as to whether the daylit area must be separately
controlled.

If, instead of using Table 5-1, the EA is to be calculated, the following terms must also be
understood.

Visible Light Transmittance (VLT) is a property of the glass or plastic glazing material.
The value of VLT for a given material is found in the manufacturer’s literature.

Example 5-7-
Skylight/Daylit . . _ _ _ .
Area What is the daylit area associated with the skylight shown in Figure 5-6?

Question
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Answer

The daylit area of the skylight is calculated from the length and width of the skylight
footprint, and from the ceiling height (there are no opaque partitions or nearby
windows/skylights). The length of the daylit area is the length of the skylight (10') plus the
floor-to-ceiling height on each end (11" + 11'), for a total daylit area length of 32". The
width of the daylit area is the width of the skylight (5") plus the floor-to-ceiling height on
each end (11' + 11') for a total daylit area length of 27'. The daylit area is its length times
its width, or 32' x 27' = 864 ft>.

Well Index (Efficiency of Well) is the ratio of the amount of visible light leaving a skylight
well to the amount of visible light entering the skylight well. The Well Index is calculated
as follows:

(a) For rectangular wells:

well height (well length + well width)
2 x well length x well width

Well Index =

Or
(b) for irregular shaped wells:

well height x well perimeter
4 x well area

Well Index =

where the length, width, perimeter and area are measured at the bottom of the well.

or 1/2 of distance to next
glazing (windows or skylight)

Figure 5-5— —»
Window Daylit g
Area 2',_0',. ‘2._’0. : 5
(or nearest S E
opaque 2 =
partition) g g
g o
s =
1\/’ S
: g
=4
These luminaires n 'En A .
Boundary of are in the daylit - = These luminaires are
Daylit Area area not in the daylit area.
. A 4
v
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Figure 5-6— v
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Source: Fig 7-38, IES Lighting Handbook, 1984 Reference Volume
The area weighted average reflectance [of the walls of the well (R)] is the average
calculated by the area of reflectance of all surfaces associated with a skylight.
Reflectance is based on the surface color and type. To acquire information on the values
for various surface types refer to the 1987 lllumination Engineering Society Handbook, or
use the Munsell reflectance rating system. See Figure 5-7 to determine the efficiency of
well.
Example 5-8— Question
Skylight Effective . . . Co -
Aperture A skylight well has base dimensions of 6 ft by 8 ft. The well height is 4 ft. The inside

surface of the well is painted with a blue paint having a reflectance of 50%. The skylight
area is 16 ft°. It has a visible light transmittance of 35%. The gross exterior roof area of
the room is 200 ft>. What is the effective aperture?
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E. Shut-Off
Controls

(§131(d))

Answer
Skylight EA= Efficiency of Well x VLT x Skylight-to-Roof Area Ratio x .85

To arrive at Well height (well length + well width)
the Efficiency 2 x well length x well width
of Well, first
calculate the
Well Index:
Well index =
4(6+8) = 58
2x6x8

Next, find the Efficiency of Well from Figure 5-7. Enter the horizontal axis at 0.58 (Well
Index from the equation above). Draw a vertical line up to the 50% reflectance (for the
blue wall paint) line - interpolate midway between the 40% and 60% reflectance lines.
From the intersection, draw a horizontal line towards the vertical axis to find the Efficiency
of Well - 0.56.

Then calculate the Skylight-to-Roof area ratio of the room:
16 ft*
200 ft*

Finally, calculate the Effective Aperture by multiplying together the Efficiency of Well,
VLT, Skylight-to-Roof area ratio, and dirt depreciation (0.85).

Skylight Effective Aperture =0.56 x 0.35 x 0.08 x 0.85= .0133

(Note that for EA>.01, daylit area controls are required).

=0.08

The Standards require a separate automatic control device (or control point with multiple
point control systems), for areas not exceeding 5,000 square feet. Each floor must be
equipped with a separate automatic shut-off control device.

The areas exempted from automatic shut-off are:

. Areas that must be continuously lit imply 24 hour operation, such as hotel lobbies
and 24-hour, 365 day/year grocery stores where lights are never turned off.

. Areas lit in a manner requiring manual operation of the lighting system such as
spaces which always have varying and unpredictable operating schedules, or spaces
with lighting systems equipped with high intensity discharge (HID) lamps and where the
use of the space results in unpredictable on/off operation. The space requires manual
operation because of the longer start/restart time of HID lamps coupled with the
unpredictable schedule.

Note: Most facilities equipped with HID lighting will not fall under this exception because
an operating schedule will be reasonable to predict. A facility with a predictable operating
schedule and metal halide lighting could still use automatic shut-off without posing a risk
to people working or conducting business in the building

. Security or emergency egress lighting that must be continuously lit, provided it
does not exceed 1/2 watt per square foot and the area is controlled by switches
accessible only to authorized personnel (the security or egress area must be documented
on the plans)
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Figure 5-8— Timed
Manual Override

Figure 5-9—
Occupant-sensing
Device Shut-off

. Corridors, guest rooms, and lodging quarters of high-rise residential buildings or
hotel/motels

The shut-off control need not be a single control, but may include automatic time
switches, occupancy sensors, or other automatic controls (see Figure 5-8 and

Figure 5-9.)

When an occupant-sensing device is used to meet the automatic shut-off requirement, it
must be installed in accordance with manufacturer's instructions with regard to placement
of the sensors.

Automatic time switches with programmable solid-state perpetual calendar control
devices can also be used to meet the shut-off requirement. These devices are typically
available with multiple channels of control, and may also be used to meet the mechanical
system automatic time switch control requirements.
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If an automatic time switch control device is used for shut-off control, it must be certified,
incorporate an automatic holiday shut-off that turns off all lighting loads for at least 24
hours and then resume normal scheduled operation. Holiday scheduling is not required
for: retail stores and associated malls, restaurants, grocery stores, churches, and
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F. Display
Lighting (§131(e))

G. Exterior
Lights (§131(f))

H. Tandem
Wiring (§132)

theaters. If an automatic time switch control device is used for shut off, the control must
be designed with override switching devices. The override switching devices shall:

. Control an area not exceeding 5,000 square feet on a single floor. For malls and
arcades, auditoriums, single tenant retail spaces, industrial facilities, and arenas, the area
controlled may not exceed 20,000 square feet.

. Be readily accessible

. Be manually operated

. Allow the operator to see the lights or area controlled or be annunciated (see
definition in Section 5.1.1A)

. Provide an override for not more than 2 hours. In malls and arcades, auditoriums,

single tenant retail spaces, industrial facilities, and arenas where captive-key override
(see definition in Section 5.1.1A) is utilized, a 2 hours override limit is not required.

Display lighting shall be separately switched on circuits that are 20 amps or less. The
general lighting should be on separate switching so it will be operated without having to turn
on the display lighting (as, for example, when the cleaning crew is working at night and there
is no need for the displays to be lit).

The Standards also require automatic control of all permanently installed exterior lighting
attached to or powered by the electrical service in buildings that contain conditioned
space(s). The exterior lights shall be controlled by a directional photocell or an
astronomical time switch that automatically turns off the exterior lighting when daylight is
available. A building automation system with a program that is capable of duplicating the
action of an astronomical time switch is acceptable.

When determining the type of control to use, night time ambient lighting such as street
lights, sports stadiums, car headlights, etc. should be considered because they may
effect the performance of a directional photocell.

Lights in parking garages, tunnels, and large covered areas that are required to be on
during the day are exempt from this requirement.

Pairs of one-lamp or three-lamp recessed fluorescent luminaires that are 1) on the same
switch control, 2) in the same enclosed area and 3) within 10 feet of each other in an
accessible ceiling space, must be tandem wired (see Figure 5-10). Single lamp ballasts
should not be used.

Tandem wiring refers to the arrangement where a ballast operates a lamp in one
luminaire and a lamp in an adjacent luminaire. Surface or pendant mounted fixtures that
are continuous with each other must also be tandem.

Luminaires that are exempt from this requirement are:
. Surface or pendant mounted luminaires that are not continuous
. Fluorescent luminaires that use electronic high frequency ballasts

Single lamp ballasts may be used in emergency battery-ballast units and when there are
an odd number of lamps or where there are multiple groups of bi-level switching and the

control scheme produces two one-lamp ballasts adjacent to each other, but controlled by
different switches.

Exit signs are exempt.
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Figure 5-10-
Tandem Wiring
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Fluorescent lamp ballasts and luminaires with fluorescent lamp ballasts are regulated by
the Appliance Efficiency Regulations. Those certified to the Energy Commission are
listed in the efficiency database. See California Energy Commission web page or call the
Energy Hotline at 1-800-772-3300 to obtain more information. All standard wattage four-
foot and eight-foot lamp and ballast combinations commonly installed in nonresidential
buildings are included in the ballast efficiency database.

The Standards require that lighting in high-rise residential living quarters and in
hotel/motel guest rooms comply with lighting requirements similar to the lighting
requirements of the Residential Standards.

The Standards require that general lighting in high rise residential or hotel/motel kitchens
have an efficacy of at least 40 lumens per watt and be controlled by the most accessible
switch(es) in the kitchen. The light switch location determines how the occupant will use
the lighting. If more than one set of light fixtures provide general lighting, those controlled
by the most accessible switch are considered general lighting. Luminaires used only for
specific decorative effects (and which are not the only luminaires in the kitchen) need not
meet this requirement.

General lighting is lighting designed to provide a substantially uniform level of light
distribution throughout a space. This can be achieved by light fixtures in the ceiling or
around the perimeter of the room. Lighting fixtures under cabinets may meet the general
lighting requirements if they provide uniform light distribution in the kitchen (see Figure 5-
11). A luminaire which is the only lighting in a kitchen will be considered general lighting.

Question

What is recommended for designing and providing an energy efficient kitchen? |
especially want the lighting design to provide an aesthetically pleasing appearance,
sufficient light for basic kitchen tasks, and be energy efficient while also complying with
the Standards. What is the recommended practice for achieving this goal?
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Answer

It is recommended that the builder use one of the following four ways to show
compliance:

1. Design and install only high-efficacy luminaires in the kitchen. This scenario meets
the code requirement in the most straightforward manner. When kitchen lighting
includes both high-efficacy sources and low-efficacy sources, the design may not
meet these requirements. The second through fourth ways of showing compliance
apply to kitchens with both high- and low-efficacy sources.

2. Provide at least 1.2 Watts per square foot (total square feet of the accessible kitchen
floor and countertop areas) of light from high-efficacy sources, and ensure that, in the
judgment of the building department plan checker, the lamps in those fixtures
produce a substantially uniform pattern of lighting on kitchen work surfaces (please
note that this is not a code requirement but a recommendation).

3. Make sure that at least 50% of the kitchen lighting wattage is high-efficacy, and that,
in the judgment of the building department plan checker, the lamps in those fixtures
produce a substantially uniform pattern of lighting on kitchen work surfaces (please
note that this is not a code requirement but a recommendation).

4. If you wish to be certain you have provided an “energy efficient kitchen...an
aesthetically pleasing appearance...sufficient light for basic kitchen tasks...while also
complying with the Standards,” it is recommended that you use the same procedures
used by professional lighting designers (again, the intent of this recommendation is
not that these procedures become a standard part of builder submittals, but rather
that they are used to provide the best possible solutions for builders who wish to
provide high quality lighting designs).

These procedures account for the characteristics of the room and the design and location
of the specific high-efficacy luminaires that will be installed as the best method to
determine if there is both sufficient and uniform light. A recognized lighting authority, the
llluminating Engineers Society (IES), provides guidelines for good lighting design in their
Lighting Handbook, Reference & Application, 10th Edition.

IES guidelines recommend that at least 30 footcandles of light be provided for seeing
tasks in kitchens. Visual tasks include, but are not limited to, the basic kitchen tasks that
are described in the Energy Commission’s Residential Manual as preparing meals and
washing dishes. These tasks typically occur on accessible kitchen countertops, the tops
of ranges and in sinks, where food preparation, recipe reading, cooking, cleaning and
related meal preparation activities take place, as well as at the front of kitchen cabinets
so that the contents of the cabinet are discernable.

To clearly demonstrate compliance with the Standards to a building department, the
builder may provide a lighting layout design that includes a point-by-point illuminance grid
for the high-efficacy lighting. To do this properly, this grid must account for the room
geometry, fixture placement, coefficient of utilization (CU) of the fixtures, lamp lumens,
lamp lumen depreciation, and reflectivity of all of the surfaces in the kitchen.

Uniform lighting assures that the minimum amount of light is available on all the work
surfaces used in meal preparation and cleanup. Although the design should achieve 30
footcandles on most counter-height, horizontal work surfaces, there may be a few work-
surfaces where the lighting levels fall below this value and the fronts of kitchen cabinets
may also be below this value. Even in these locations, the lighting level provided by the
high-efficacy source should not fall below the IES-recommended lower value for non-
critical seeing tasks of 20 footcandles. Parts of counters that are not work surfaces, such
as a corner underneath a cabinet, may have a lighting level below 20 footcandles and still
meet the requirements of the standard, because meal preparation is unlikely to occur in
those areas.
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Bathroom Lighting
(§7130(b)2)

Manufacturers and lighting fixture representatives can often provide such a grid for a
specified design. Electrical engineers who do lighting designs and professional lighting
designers also often provide designs with a point-by-point illuminance grid.

The plans should identify the type of luminaire and maximum Underwriters Laboratory
(UL)-rated lamp watts for each luminaire and should include dimensions and tolerances
of each luminaire so that the installer, plan checker, and field inspector can all determine
when the lighting installation matches the plan checker’s judgment. When calculating the
kitchen lighting wattage, the builder should be certain to use the maximum UL-rated
wattage for each fixture.

The Standards require that each room containing a water closet must have at least one
luminaire with lamps with an efficacy of at least 40 lumens per watt. As an alternative,
this requirement may be met by installing the high efficacy luminaire in an adjacent room
that has complementary plumbing fixtures (See Figure 5-12).

If there is more than one luminaire in the room, the high-efficacy luminaire must be
switched at an entrance to the room.
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Table 5-2 - Typical Efficacy of Luminaires

Light Source Type Rated Lamp Typical Efficacy
(Watts) (Lumens/Watt')

Incandescent Standard 40 -100 14-18

Incandescent Halogen 40 - 250 202

Incandescent Halogen IR See s Up to 30
footnote

Fluorescent Full-Size, 4' Long 32-40 69 - 91

(Lamp/Ballast U-Shaped T-8 Bipin 16 - 31 78 -90

Systems)“ Compact Fluorescent 5-9 26 - 38

Compact Fluorescent 13+ 42 - 58
Metal Halide Metal Halide 32-175 50 -90
High Pressure Sodium White High Pressure Sodium 35-100 36 - 55

T Includes power consumed by ballasts where applicable.

2 Halogen capsule incandescent lamps may be the most efficient light source for
highlighting applications. Most halogen lamps are designed to produce a beam of
directed light. Manufacturer's data typically list the "candlepower"” intensity of that beam,
rather than lumens (lumens measure total light output in all directions).

3 A new technology using infrared reflecting films on the halogen capsules has increased
output up to 30 lumens/watt for some high wattage lamps.

4 Efficacy of fluorescent lighting varies depending on lamp and ballast types.

Figure 5-11—
Residential and
Hotel/Motel | ] [ : - | ]
Guestroom | Ll | ;
(Kitchen Lighting |
Examples) B
A
A
o O
IS T 0 0
00
B
\ $
QO s
"A" must be fluorescent
"A" must be fluorescent “B” alone is not general lighting
5-26 August 2001 5. Lighting Systems




Figure 5-12—
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General
(§130(b)3&4)

Exterior Lighting
(§130(c))
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"A" "B" or “E” must be fluorescent

"B" or "E" must be fluorescent

Luminaires installed to meet the 40 lumens per watt requirements cannot contain medium
base incandescent lamp sockets, and must be on separate switches from incandescent
lighting.

All incandescent lighting fixtures recessed into insulated ceilings must be approved for
zero-clearance insulation cover (I.C.) by Underwriters Laboratories or other testing/rating
laboratories recognized by the International Conference of Building Officials (ICBO).

Recessed lighting fixtures left uninsulated significantly increases the heat loss and heat
gain through the roof/ceiling area.

The designer has the option to exempt as many as 10 percent (by number) of the guest
rooms in a hotel/motel from this requirement. This may be desirable for special
consideration rooms, such as executive suites, penthouses, etc.

A minimum efficacy requirement of 60 lumens per watt, determined by dividing the rated
initial lamp lumens by the rated lamp watts, applies to permanently installed exterior
lighting attached to or powered by the electrical service contained in buildings with
conditioned space(s). This does not apply if the fixtures are controlled by motion sensors
or employ lamps that are rated at or below 100 watts.

Fixtures exempt from the minimum efficacy/motion sensor requirement include:

e Lighting required by a health or life safety statue, ordinance, or regulation, including
but not limited to emergency lighting;

o Lighting that is integral to advertising signage. (Integral lighting is lighting that is
internally part of the sign, or lighting that is the sign, such as neon or Light Emitting
Diode (LED) signs);

e Lighting used in or around swimming pools, water features, or other locations subject
to Article 680 of the California Electric Code;
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e Searchlights and theme park lighting;

e Temporary (or periodically used) lighting for outdoor theatrical use

5.2.2 Prescriptive Approach

A. Allowed
Lighting Power -
Complete
Building Method

(§146(b)1)

The prescriptive approach for lighting involves a comparison of the building’s Allowed
Lighting Power with its Actual Lighting Power (as adjusted). This section describes the
procedures and methods for using the prescriptive approach to comply with the
Standards. It incorporates common energy efficiency measures that are easily integrated
into building designs.

To determine the Allowed Lighting Power using the prescriptive approach, there are three
methods: the Complete Building, the Area Category and the Tailored Method.

Note: The Complete Building Method can be used for tenant improvements where at
least 90 percent of the permitted space is one Type of Use (which may include the
following areas if they serve as support for the primary Type of Use: lobbies, corridors,
restrooms and storage closets).

The Complete Building Method (see Figure 5-13) of determining the Allowed Lighting
Power can only be applied when all areas in the entire building are complete (i.e. lighting
will be installed throughout the entire building under the permit for which the Title 24
compliance is prepared). The building must consist of one Type of Use for a minimum of
90 percent of the conditioned floor area (in determining the area of the primary Type of
Use, include the following areas if they serve as support for the primary Type of Use:
lobbies, corridors, restrooms and storage closets). There cannot be any unfinished areas.
To determine the Allowed Lighting Power, multiply the complete building conditioned floor
area times the lighting power density for the specific building type, as found in Table 5-3.

Note: High-rise residential and hotel/motel buildings cannot use the Complete Building
Method.

5. Lighting Systems
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Table 5-3 -
Complete Building
Method Lighting
Power Density
Values

Example 5-10—
Complete Building
Method

Type of Use Allowed Lighting Power

W/t

General commercial and industrial work
buildings:

High bay 1.2

Low bay 1.0
Grocery stores 1.5
Industrial and commercial storage buildings 0.7
Medical buildings and clinics 1.2
Office buildings 1.2*
Religious facilities, and auditorium 1.8
Convention centers 1.4
Restaurants 1.2
Retail and wholesale stores 1.7
Schools 1.4
Theaters 1.3
All others 0.6

*The Standards make it clear that office Ii%hting power includes portable task
lighting. In open offices greater than 250ft", the standard requires that 0.2
W/ft? be assumed for task lighting, even if no task lighting is shown on the
plans and specifications (unless the lighting design conclusively establishes

that no portable lighting is required- see 5.2.4B).

Question

A 10,000 ft2 Medical Clinic Building is to be built. What is its Allowed Lighting Power

under the Complete Building Approach?
Answer

From Table 5-3, Medical Buildings and Clinics are allowed 1.2 watts per square foot. The
Allowed Lighting Power is 10,000 x 1.2 = 12,000 watts.
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Figure 5-13—
Complete Building
Method Flowchart

B. Allowed
Lighting Power -
Area Category
Method

(§146(b)2)

Complete
Building

Use Another
Method

Permit for
Complete
Building?

Yes
A 4

Find Watts per sf (Table)

Watts per sf times

Conditioned Floor Area (sf)

Total Allowed Watts I

Exception to §146(b)2: The tailored method (§146(b)3) may be used for up to 10 percent of
the floor area of a building that is otherwise using the area category method. The two
lighting methods cannot be used for the same floor area. The floor area for calculations
based on the tailored method must be subtracted from the floor area for the remainder of
the building lighting calculations. Trade offs of lighting between the two methods is not
allowed.

The Area Category Method is more flexible than the Complete Building Method because
it can be used for multiple tenants or partially completed buildings. Areas not covered by
the current permit are ignored. When the lighting in these areas is completed later under
a new permit the applicant may show compliance with any of the lighting options except
the Complete Building Method.

The Area Category Method shown in flowchart form in Figure 5-14 divides a building into
primary function areas. Each function area is defined under Occupancy Type in
Standards §101(see Section 5.1.1B). When using this method, each function area in the
building must be included as a separate area. Boundaries between primary function
areas may or may not consist of walls or partitions. For example, kitchen and dining
areas within a fast food restaurant may or may not be separated by walls. Also, it is not
necessary to separate aisles or entries within primary function areas. Figure 5-15 shows
a function area that has interior, nonbounding partitions (dotted) and bounding partitions
(solid). The area is calculated by multiplying the width times the depth, as measured from
the center of the bounding partitions.

The Allowed Lighting Power is determined by multiplying the area of each function times
the lighting power density for that function. The Total Allowed Watts is the summation of
the Allowed Lighting Power for each area covered by the permit application.

5. Lighting Systems
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Figure 5-14— Area

Area Category

Category Method Method
Flowchart
Identify Areas in Building I
each
v v v
Find Watts per jj [Find Watts per etc
sf (Table) sf (Table) ’
Watts per Watts per
. . etc.
sf times sf times
Conditioned Conditioned etc
Floor Area (sf) § |Floor Area (sf) ’
Total Allowed
Watts
Figure 5-15— A
Calculating ;E_
Lighting Area 0
a]
®
0
19
q
A A
|< Area Width ’I
Transferring lighting wattage from one area to another is acceptable only for areas for
which lighting plans are being submitted and lighting is being installed as part of the
same approved permit. The Primary Function area allotments are found in Table 5-4.
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Primary Function Allowed Primary Function Allowed

Table 5-4 - Area

Lighting Lighting
Category Method Power Power
LPD Values All Other 0.6 Library
Auditorium? 2.0 Reading Areas 1.2
Auto Repair 1.2 Stacks 1.5
Banks/Financial Institutions® 1.4 Lobbies:
Classrooms/Training 1.6 Hotel Lobby 1.7"
Commercial Storage 0.6 Main Entry Lobby 15"
Conference Centers® 15" Reception/Waiting 1.1
Convention Centers? 15" Locker Room 0.8
Corridors 0.6 Lounge/Recreation 1.1
Dining 1.1 Malls, Arcades, and Atria 1.2"
Dressing Room (Gymnasium) 0.9 Mechanical Rooms 0.7
Electrical Rooms 0.7 Medical and Clinical Care? 1.4
Meeting Centers 15"
Exhibit, Museum 2.0 Multipurpose Centers? 15'
General Commercial Work Museum Exhibit 2.0
High Bay 1.2 Office 1.3*
Low Bay 1.0 Precision Commercial Work 1.5
General Industrial Work Precision Industrial Work 1.5
High Bay 1.2 Religious Worship 2.1
Low Bay 1.0 Restrooms 0.6
Grocery Stores? 1.6 Retail Sales 2.0
Gymnasium/Exercise Center 1.0 Stairs 0.6
Hotel Function Area 2.2 Support Areas 0.6
Industrial Storage 0.6 Theaters
Kitchen/ Food Preparation 1.7 Motion Picture 0.9
Laundry 0.9 Performance 1.4
Lecture 1.6' Vocational Room 1.6
Wholesale Showrooms 2.0

*The Standards make it clear that office Iighting power includes portable task lighting. In open offices greater

than 250ft?, the standard requires that 0.2 W/ft” be assumed for task lighting, even if no task lighting is shown
on the plans and specifications (unless the lighting design conclusively establishes that no portable lighting is

required- see 5.2.4B).

1. The smallest of the following values may be added to the allowed lighting power listed in Table 5-4, for
ornamental chandeliers and sconces that are switched or dimmed on circuits different from the circuits for
general lighting:

a. 20 watts per cubic foot times the volume of the chandelier or sconce; or

b. 1 watt per square foot times the area of the task space that the chandelier or sconce is in; or

c. Actual design wattage of the chandelier or sconce.

2. The LPD values from Table 5-4 for these occupancies are not whole building values for the entire
occupancy. These values may only be applied to spaces within these occupancies not covered by other
Primary Function Areas. For example - offices, corridors, restrooms, and mechanical rooms within these
occupancies must be separated out and assigned appropriate LPD values from Table 5-4.

5. Lighting Systems October 2002
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Example 5-11— Question

Area Category A small bank building has the following area distribution:
Method )

Corridors 800 ft

Main Entry Lobby 200 ft*

Banking 1200 ft?

Manager's Office 200 ft

What is the Allowed Lighting Power for this building under the Area Category Method?
Answer

The following Lighting Power Densities apply (from Table 5-4):

Space LPD Area

Corridors 0.6 W 800 ft? 480
Main Entry 15W 200 ft? 300
Banking 1.4 W 1200 ft° 1680
Manager’s Office 1.3 W 200 ft* 260
Total 2720 W

Banking in this example is assumed to include all the spaces in which financial
transactions for the public are taking place (note that under the Area Category Method,
the LPD for Bank applies to teller space only). The Allowed Lighting Power for this
building is 2720 W.

Chandeliers and Certain function areas use decorative lighting in the form of ornamental chandeliers or
Sconces sconces. Areas shown in Table 5-4, with a reference to Footnote 1, qualify for an
§146(b)3H additional lighting allotment that may be added to the Allowed Lighting Power under the

Area Category Method. Ornamental chandeliers are ceiling-mounted or suspended
decorative luminaires that use glass crystal, ornamental metal or other decorative
materials. Sconces are wall mounted decorative lighting fixtures.

Supplemental watts can be added to the Allowed Lighting Power to accommodate the
decorative portion of the fixture.

Area Category ] o ) o
Method A 10,000 square foot multi-use building is to be built consisting of:
A) 500 square foot main entry lobby
B) 2,000 square foot corridors and restroom
C) 3,000 square foot grocery store

D) 2,500 square foot retail, and

E) 2,000 square foot future development
Future Rest Future
Development Rooms | Development
Retail Grocery
Store Store

Lobby
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Figure 5-16—
Chandelier
Dimensions

Example 5-13—
Chandelier
Wattage
Allowance

C. Allowed
Lighting Power -
Tailored Method
§146(b)3)

What is the Allowed Lighting Power under the Area Category Method?

Answer
A) Main Entry 1.5 wift? 500sf 750W
B) Corridors and
Restrooms 0.6 w/ft? 2,000sf 1,200W
C) Grocery Store 1.6 wi/ft? 3,000sf 4,800W
D) Retail Store 2.0 wift? 2,500sf 5,000W
TOTAL 8,000 ft2 11,750W

with 2000 square feet for future development.

Not
Chandelier|
Body

Chandelier|
Body

Not Chandelier
Body

Chandelier
Body

Question

What is the wattage allowance for a 10 cubic foot chandelier with 5-50 watt lamps in a
300 square foot entry lobby?

Answer

The wattage based on cubic feet is 10 cf x 20 w/cf = 200 watts

The wattage based on the task space is 1 w/ft> x 300 ft2 = 300 watts
The wattage based on actual design watts is 250 watts.

The wattage allowance for the chandelier is the smallest of the three values, or 200
watts.

The maximum Allowed Lighting Power is determined for each space or activity when the
Tailored Method is used. The difference between the Tailored Method and the Area
Category Method, is that the Tailored Method takes into account each task activity in
each enclosed space or task area as the basis for determining the lighting power
allotment (as opposed to functional areas, which may have several different tasks).
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Figure 5-17-

Tailored Method

Flowchart

Determining

Because the Tailored Method is based on task activities, this method requires the most
detail on the plans, and in some cases, requires documentation of the actual lighting
tasks. The Tailored Method may allow more lighting power than the other two methods.

The task allotments are defined in terms of the illuminance category for each task. The
llluminating Engineering Society (IES) uses illuminance category and foot-candle levels
for determining design lighting levels. Because the task allotments are based on the
same categories as the IES design lighting levels, this method allows designers to
translate their design parameters directly into allowed lighting power levels.

The Standards make it clear that office lighting power includes portable task lighting. In
open offices greater than 250ft?, the standard requires that 0.2 W/ft* be assumed for task
lighting, even if no task lighting is shown on the plans and specifications (unless the
lighting design conclusively establishes that no portable lighting is required- see 5.2.4B).

Note: In many buildings the Tailored Method may actually result in less allowed lighting
power than other methods. Larger allowances generally result from special lighting needs
in a substantial portion of the building or from control credits.

The Tailored Method uses the process shown in Figure 5-17 for determining the Allowed

Lighting Power.
Tailored
Method

llluminance
Categories

llluminance
Categories

A-D E-l

use
lesser

Identify
lluminance
Category

Calculate

Room Find
Cavity Ratio Wattage
Allowance

Find Allowed
Watts Per
SF

Total Total
Allowed Allowed
Watts Watts
all rooms all tasks

Total

Allowed
Watts

The first step in identifying the Allowed Lighting Power when using the Tailored Method is

lluminance to determine the illuminance category for each task. llluminance categories are

Categories determined according to the task activity that will be performed. For each task, the

(§146(b)3A) appropriate illuminance category is found in Table B-10 (Appendix B), or in tables and
procedures found in the IES Handbook, Applications Volume, 1987. Selection of each
illumination category must be supported by a justification on the plans.
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Table 5-5 -
llluminance
Categories for
Tasks

The Energy Commission has simplified the selection of illuminance categories for some
specific types of tasks. These are listed in Table 5-6.

llluminance categories A, B, C, and D are used for general lighting, and may be assigned
within spaces without detailed supporting documentation. In fact, these categories may
be used for allotments in spaces where the actual task areas are not yet defined based
upon general plan designations such as: office, hallway, or rest room.

Selection of illuminance categories E through | require specific identification of the task
area, as well as of the luminaires and wattages assigned to it. If it is determined from
Table 5-6 or from Appendix B, Table B-10 that one of these categories applies to a
particular task, then the next step is to determine the area of the task (see below).

In cases where the office lighting needs cannot be met using category D, private offices and
workspaces receive a special lighting allotment based on the ANSI/IES RP-1, Office Lighting
American National Standard Practice. These spaces are defined in §101 as follows:

Private Office or Work Area is an office bounded by 30-inch or higher partitions and is
no more than 200 square feet.

llluminance Categories for Tasks

Task Area Hlluminance
Category
Churches:
Altar, Ark, Reredos E
Choir and Chancel D
Main Worship Area D
Pulpit, Rostrum E
Dining D
Office D*
Public Area Displays G
Sales Feature Displays G
All Others IES Handbook

*Special criteria if higher illuminance category needed (see text above).

Note: All categories E and higher require consideration. See explanatory sections on
following pages.

Category E can only be applied in offices which have visually difficult tasks requiring
extra illumination, and can only be used for up to 50 percent of the area of the office. The
remainder of the office is calculated using 0.4 wi/ft2.

The criteria for determining if a task is visually difficult is based on the duration of time
spent on the more difficult task. This means that the illuminance category for visual task
requirements shall not be based upon an incidental task, or combination of tasks which
specify the use of a given illuminance category when the incidence of these tasks totals
less than two hours per working day.

A number of tasks may be visually difficult because their quality is poor. If the task quality
can be improved, such tasks are not permitted to be the basis of an increased power
allotment. This is especially applicable to category E tasks. The ANSI/IES RP- list the

5. Lighting Systems
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Example 5-14—
Office Task
Duration

Determining LPD
Values

Room Cavity Ratio
(RCR)

following as poor quality office tasks that are capable of being improved, and thus, do not
qualify for the higher illuminance categories:

. Ditto copy, Thermal copy, poor copy and thermal printer
. Xerography, third generation and greater

. Impact printer, second carbon or later

. Typed print, second carbon or later

. Printing—®6 point type

. Handwritten carbon copies

. Handwritten pencil harder than No. 2

The reason these tasks are not allowed as the basis for higher lighting levels is because
efficient practices are generally available which will eliminate the higher lighting need by
substituting better quality tasks. Examples of these good quality alternatives are:

. Mimeograph and xerography copy

. Impact printers with good ribbon

. Typed originals in 8 point and larger type

. Handwritten originals in No. 2 pencil or pen

As a general rule, it is unusual for office environments other than graphic, architectural, or
engineering design studios (or similar types of occupancy) to need Category E or higher
illuminance levels. Applicants must provide an affidavit signed by the building owner/user
that provides substantial justification for such visual “needs” and building officials should
question extensive use of high level lighting requirements for common office spaces.

Question

Can illuminance category "E" be used in an office because every office worker is
expected to read fax transmittals and use a phone book?

Answer

This activity would not normally meet the test of two hours duration to allow use of
Category “E”. However, a special business that involved reading phone books on a
regular basis for most of the day could be documented and allowed the higher lighting
category.

After the illuminance category is determined, the next step is to find the lighting power
density (LPD), in watts per square foot (w/ft? ), for each category. This depends on the
illuminance category, and also on the room cavity ratio (see below) for categories A
through E, Table 5-7, and upon throw distance for categories F through I, Table 5-8.

The lighting level in a room is affected by the amount of light its fixtures provide and by
the configuration of the room, expressed as the Room Cavity Ratio (RCR) (definition in
§101). Since lighting fixtures are not as effective in rooms with high RCRs, the Standards
allow a greater LPD to compensate for this effect in rooms with high RCRs.

For the Tailored Method, the maximum adjusted LPD assigned to illuminance categories A
through E depends on the RCR of the space.

The RCR is based on the entire space bounded by floor to ceiling partitions. If a task area
within a larger space is not bounded by floor to ceiling partitions, the RCR of the entire
space must be used for the task area.

The RCR is calculated from one of the following formulas:

Rectangular Shaped Rooms
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Table 5-6 - Typical

RCRs for

Flush/Recessed

Luminaires

(Task height 2.5 ft

above floor)

Example 5-15-
RCR Calculation

5><H><(L+W)
Area

RCR =

Where:
RCR = The room cavity ratio.

= The room cavity height, vertical distance measured from the work
plane to the center line of the lighting fixture.

= The room length.
= The room width.

Non-rectangular Shaped Rooms

RCR = [2.5><H><P]
Area
Where:
RCR = The room cavity ratio.
H= The room cavity height (see equation above).
A= The room area.
P = The room perimeter.

It is not necessary to calculate RCR values for rooms with an RCR less than 3.5. Rooms
with RCRs higher than 3.5 are allowed higher LPDs under the Tailored Method (see Table
5-7). Table 5-6 gives typical RCR values calculated for rooms with the task surface at desk
height (2.5 ft above the floor). This table is useful in assessing whether or not a room is likely
to have an RCR greater than 3.5.

The LTG-5 may be used to calculate RCR values greater than or equal to 3.5. After the RCR
is determined, the LPD can be found.

Room Room Width (ft)
Length
(ft) 8 12 16 20 24
5 8.9 7.8 7.2 6.9 6.6
8 6.9 5.7 5.2 4.8 4.6
12 4.6 4.0 3.7 3.5
16 3.4 3.1 3.0
20 2.8 2.5
24 2.3
Room Cavity Height = 5.5 ft (eight feet from floor to luminaire)
5 12.2 10.6 9.8 9.4 9.1
8 9.4 7.8 7.0 6.6 6.3
12 6.3 5.5 5.0 4.7
16 4.7 4.2 3.9
20 3.8 3.4
24 3.1
Room Cavity Height = 7.5 ft (ten feet from floor to luminaire)

Question

A private office is 12 ft wide, by 12 ft long, by 9 ft high. The lighting system uses recessed
ceiling fixtures. The task surface is at desk height (2.5 ft above the floor). What is the
room cavity ratio?

Answer

The room cavity height is the distance from the ceiling (center line of luminaires) to the
task surface (desk height). This is 9 ft — 2.5 ft = 6.5 ft.

5. Lighting Systems
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LPD for
Categories A, B,
C,and D

Table 5-7-
llluminance

Categories A— E

Table 5-8 -
llluminance
Categories F - |

LPD for
Categories E, F,
G, H,and .

Special Cases:
General Lighting

RCR =[5 x H x (L + W)] / Area
RCR=[5x6.5x (12 + 12)] / (12 x 12) = 5.42

The LPD allowed for each illuminance category is determined using the room cavity ratio
(RCR) and Table 5-7, which show the LPD's for illuminance categories A, B, C, D (and
E). Document on LTG-4, Part 1 of 3. To calculate RCR, see above formulas.

Lighting Power Density (W/sf)
Illuminance Categories A-E
Illuminance Room Cavity Ratio
Catagories 0to<3.5 >=35t0<7 >=7

A 0.2 0.3 0.4
B 0.4 0.5 0.7
C 0.6 0.7 1.1
D 0.99 1.24 1.49
E 2.31 2.97 3.88

Note: Interpolation is not allowed.

Lighting Power Density (W/sf)
Illuminance Categories F-1

Task Area <=2 sf

Task area > 2 sf

or and
[lluminance Throw Distance Throw Distance
Category > 8 ft. <= 8 ft.
F 9.0 4.5
G 234 11.7
H 56.7 29.7
1 117.0 58.5

The allowed lighting power density for illuminance categories E, F, G, H and | are limited
to either the value obtained in Tables 5-7 or 5-8, or the actual watts of design lighting,
whichever is less. The lighting must be assigned to the task area. Adjacent non-task
areas must be assigned an illuminance category between A and D.

llluminance category E is different from categories F-I because it depends upon the RCR
rather than the task area or the throw distance. In all other respects, however, these
categories are treated alike. Document on LTG-4, Part 2 of 3.

The task area for each category must be determined by individual task and documented
on the plans. See below for the rules and special cases for Determining Area of a Task.

The Allowed Lighting Power Density for library and warehouse stack type installations is
based on illuminance category C for bulky item warehousing and D for library shelving.
The RCR for stacks is assumed to be “7,” and the appropriate LPD is found in Table 5-7.
See below for an additional discussion of the determination of stack lighting area.

Neither the gross sales floor area nor the gross sales wall area for retail stores are
assigned illuminance categories. Instead, these areas are assigned watts per square foot
allowances.

Gross sales floor area is assigned an LPD of 2.0 watts per square foot, of associated
retail area, regardless of the RCR (§146(b)3.D and E).
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Figure 5-18—
Throw Distances
and Mounting
Heights

Determining Area
of a Task

Office Lighting

Gross sales wall area is limited to either 2.0 watts per square foot of actual wall area
display, or the actual watts of design lighting, whichever is less (§146(b)3.D and G).

See definition of areas below in Determining Area of a Task.

Throw Distance. For illuminance categories F-I, the LPD allowance is higher when the
throw distance from the lamp location to the display is greater than eight feet. See Figure
5-18 for an illustration of how throw distance is calculated. When there are tasks
illuminated by lamps with different throw distances, the shortest throw distance is used to
determine the LPD allowance from Table 5-8. When track lighting is used and no fixtures
are shown on the plans, the throw distance is measured perpendicular to the track from
the point nearest the display.

Mounting Height. When the special circumstances of a space require that luminaires for
tasks in illuminance categories A-D or E-lI be mounted at a height more than 15 feet from
the floor (see Figure 5-18), additional lighting power is permitted. Table 5-9 lists mounting
height adjustments for various mounting heights. The appropriate multiplier is applied to
the assigned LPD value from Table 5-7 or 5-8. The building department may request
justification for mounting heights greater than 15 feet.

Lamp
Location

Feature
Display

Mounting
Height

Center of
Lighted

U Plane

When there is more than one mounting height condition, they should be separated into
different task areas for purposes of applying the mounting height adjustments. The
boundaries of these separate areas should be clearly shown on the plans, and the
mounting height in each should also be shown with a section diagram.

In order to determine the Allowed Lighting Power, the task areas need to be identified.
For illuminance categories A, B, C and D, the task areas are the areas of each task
space that has a separate illuminance requirement. The area of each task space is
determined by measuring the dimensions from inside the bounding partitions. Figure 5-19
shows a task area that has interior partitions (dotted) and bounding partitions (solid). The
area is calculated by multiplying the width times the depth, as measured from the inside
of the bounding partitions. The floor area occupied by the interior partitions is not
included in the floor area of the function area.

Following are special rules for determining task areas in specific areas.

When illuminance category E is used for private offices or workspaces, it must not be
applied to more than 50 percent of the space, and the remainder of the area is allotted a
0.4 W/ft2 lighting power density. When Category E lighting is used, the areas must be
clearly identified on the plans.
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Table 5-9 -
Mounting Height
Adjustments

Example 5-16—
Private Office

Figure 5-19—
Calculating the
Task Area

Retail and Special
Display Lighting

Required Mounting Multiplier

Height
15 feet 1.15
16 feet 1.21
17 feet 1.47
18 feet 1.65
19 feet 1.84

20 feet or more 2.04

Question

The private office in Example 5-12 (RCR Calculation) is to comply under illuminance
Category E. What is the Allowed Lighting Power?

Answer

The RCR is 5.4 and the area of the office is 144 ft> Since 50% of the private office is
allowed task E, 72 ft* times 2.97 W/ft? (RCR of 5.4 from Table 5-7) is 213.84 watts. The
remaining private office space is calculated at 0.4 W/ft? times 72 ft*> for a subtotal of 28.8
watts. The total Allowed Lighting Power for this space is 28.8 watts plus 213.84 watts for
a total of 242.64 watts.

Area

De.pth

Area

Width

The Tailored Method includes special provisions for retail and display lighting. The following
definitions are from §101; they are necessary to determine how the retail and display lighting
provisions apply.

Display Lighting is lighting confined to the area of a display that provides a higher level
of illuminance than the level of surrounding ambient illuminance.

Display, Public Areas are areas for the display of artwork, theme displays, and
architectural surfaces in dining and other areas of public access, excluding restrooms
and separate banquet rooms. A lighting level of Category G can be applied to these
special features. This allowance cannot be used for retail applications where the
highlighted feature is for sale.

The public area display is the wall or floor area used for the display of artwork, theme
displays, and architectural surfaces. They are limited to areas of public access, excluding
restrooms and separate banquet rooms. The public area display is limited to 10 percent
of the area on the plane of the display, available for each display. A space may contain
both wall and floor display. Each display area must be calculated separately. These wall
or floor areas are determined in a similar manner to gross sales wall or floor areas.

Display, Sales Feature is an item or items that requires special highlighting to visually
attract attention and that is visually set apart from the surrounding area.

Display, Sales Feature Floor is a feature display in a retail store, wholesale store, or
showroom that requires display lighting. The sales feature floor display area is confined
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Example 5-17—-
Allowed Lighting
Power, Tailored
Method

to the actual area of display. For purposes of calculating the lighting power allowance
(which is based on a Category G lighting level), this area cannot exceed 10 percent of the
Gross Sales Floor Area, unless the stores gross sale area is smaller than 800 square feet
in area, in which case it is permitted a Sales Feature Floor Display allowance of 1000
watts. The display areas should be clearly identified on the plans.

Display, Sales Feature Wall are the wall display areas, in a retail or wholesale space,
that are in the vertical plane of permanent walls or partitions, and that are open shelving
feature displays or faces of internally illuminated transparent feature display cases within
the Gross Sales Wall Area. For purposes of calculating the Allowed Lighting Power, the
Sales Feature Wall Display area is limited to 10 percent of the Gross Sales Wall Area at
a Category G lighting level. Additionally, the areas should be clearly identified on the
plans.

Gross Sales Floor Area is the total area (in square feet) of a retail store floor space that
is (1) used for the display and sale of merchandise, or (2) associated with that function,
including, but not limited to, sales transactions areas, fitting rooms and circulation areas
and entry areas within the space used for display and sale. (See discussion of allotted
LPD for Gross Sales Floor Area above at Special Cases: General Lighting.).

Gross Sales Wall Area is the area (in square feet) of the inside of exterior walls and
permanent full height interior partitions within the gross sales floor area of a retail store
that is used for the presentation of merchandise for sale, less the area of openings,
doors, windows, baseboards, wainscots, mechanical or structural elements, and other
obstructions preventing the use of the area for the presentation of merchandise (see
Figure 5-20). The walls must be associated with the Gross Sales Floor Area. (See
discussion of allotted LPD for Gross Sales Wall area above at Special Cases: General
Lighting).

Very Valuable Merchandise is rare or precious objects, including, but not limited to,
jewelry, coins, small art objects, crystal, china, ceramics, or silver, the selling of which
involves customer inspection of very fine detail from outside of a locked case.

The Allowed Lighting Power for very valuable merchandise is 20 watts/ft” of lighted case
top, or actual watts, whichever is smaller. Floor display cases, that contain jewelry and
other valuable merchandise are allowed this allotment for each square foot of lighted
display case counter top. To qualify for this allotment, illumination for the valuable
merchandise must be provided from above the display case.

Detailed documentation should be provided on the plans that shows the placement of
display cases, specific dimensions, and details of proposed lighting systems.

Question

A 5,500 square feet (ft? ) retail store has:

a. 5,000 square feet of gross sales floor area

b. 200 ft* of restrooms with a RCR of 6.0

c. 300 ft* of corridors with a RCR of 6.5

d. 150 ft? of actual sales feature floor display area

e. 100 ft* of very valuable merchandize case top with 1,200 watts of actual lighting
f. 1,500 ft* of actual gross sales wall area used for merchandize display

g. 100 ft? of actual sales feature wall display area

What is the allowed lighting wattage in this store using the Tailored Method?

Answer
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Figure 5-20—-
Gross Sales Wall
Area

5,000 ft* x 2.0 w/ft> of gross sales floor area = 10,000 watts

From IESNA Handbook, restrooms are at illuminance category C. From Table 5-6, at
illuminance category C and RCR of 6.0, the LPD is 0.7 w/ft* , therefore, the allowed
power is 200 ft2 x 0.7 w/ft? = 140 watts

From IESNA Handbook, corridors are at illuminance category C. From Table 5-6, at
illuminance category C and RCR of 6.5, the LPD is 0.7 w/ft* , therefore, the allowed
power is 300 ft2 x 0.7 w/ft2 = 210 watts

Maximum sales feature floor display area is 10% of gross sales floor area, which is
5,000 ft? x 10% = 500 ft* , which is greater than the actual area of 150 ft?. From
Table 5-7, at illuminance category G and task area greater than 2 ft?, the allowed
LPD is 11.7 w/ft2. Therefore, the allowed wattage is 150 f* x 11.7 w/ft> = 1,755
watts

The allowed wattage for very valuable merchandize case top is the lower of actual
watts or 20 w/ft? . The calculated watts are 100 ft* x 20 w/ft2 = 2,000 watts,
therefore, the allowed power is the actual 1,200 watts.

1,500 ft2 x 2 w/ft? of actual gross sales wall area = 3,000 watts

Similar to (d) above, the allowed wattage for sales feature wall display area is 100 ft
x 11.7 wift? = 1,170 watts

Therefore, the total allowed lighting wattage is 10,000 + 140 + 210 + 1,755 + 1,200 +
3,000 + 1,170 = 17,475 watts. Please note that in Tailored Method, the allowed wattage
for each lighting task activity is of the “use it or lose it” kind, which prohibits tradeoffs
between different tasks.

Sales Feature

Recessed Potential Gross Sales Wall Area* Wall Display
permanent Gross Sales Wall
shelving is < Area plus 10% at

included Category G

v

Column does
° not qualify

A PR

Surface mounted
shelving is
included

Baseboard does

y Door does not
not qualify

qualify

*The Gross Sales Wall Area is limited to the area that is actually used for merchandise display.

A special situation occurs when illuminating stacks of shelves in libraries, warehouses,

and

similar spaces. In this situation, the lighting requirements are to illuminate the vertical

Library and stack rather than the horizontal floor area (see Figure 5-21). In stack areas, as discussed

Warehouse Stacks above, the RCR is assumed to be greater than seven. The non-stack areas are treated
normally.

Stack Lighting i ) i i o

RCR How is the RCR determined for the library reading room/stack area shown in Figure 5-
217
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Figure 5-21- RCR
for Stack Lighting
(see Example 5-
14)

Other Task Areas

Determining
Allowed Watts

Allocation
Restrictions of
Task Lighting

D. Simplification
for Tenant
Spaces

E. Summary

Answer

A RCR value of 7 may be assumed for the stack area. The reading area RCR is
calculated based on the reading area room dimensions (20 ft x 40 ft) and on the room
cavity height.
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Task areas not mentioned in the previous discussion are determined based on the actual
area of each task. These other task areas must be identified on the plans submitted for
permit.

After the LPD and task area assigned to each space or task is established, the allowed
watts may be calculated. There are two cases:

For illuminance categories A through D and for the Gross Sales Floor Area, the allowed
watts are calculated simply by multiplying the LPD (watts/ft? ) by the area of the

space (ft?).

For illuminance categories E through |, Gross Sales Wall Areas and feature displays, the
allowed watts are the lesser of:

a) the LPD (watts/ft* ) multiplied by the area of the task (ft? ) to obtain
allotted watts, and

b) the design watts of the luminaires assigned to the task.

The sum of the allowed watts for all spaces and tasks is the building Allowed Lighting
Power, in watts, as determined by the Tailored Method.

When using the Tailored Method, the determination of task lighting is based on need.
Therefore, lighting plans must be submitted that show the actual task lighting application.
Task lighting allotments from walls, floors or special applications cannot be traded off for
use as general lighting.

As an option, an entire tenant space can use the Complete Building Method when at
least 82 percent of the permitted space is one of the primary functions listed in Table 5-4
(see Figure 5-22 and Examples 5-15 through 5-17).

A tenant space is part of a building leased or used by a single tenant that is separated
from other tenants by demising partition(s).

Under the prescriptive approach for lighting, one of the three methods discussed above,
the Complete Building Method, the Area Category Method, or the Tailored Method, is
used to determine the Allowed Lighting Power for the building. This value sets the upper
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Figure 5-22—
Lighting Power
Density
Calculation
Flowchart.
Complete Building
Method and Area
Category Method

(1)

limit for lighting power in the building. The next step is to calculate the Actual Lighting
Power (with adjustments, if applicable). The Actual Lighting Power (adjusted) may not
exceed the Allowed Lighting Power. See Section 5.2.4 for the procedures used to
calculate Actual Lighting Power and its adjustments. When using Complete Building,
Area Category, or Tailored Method, the lighting allotment must be based on area
intended only for occupancy, or complete lighting plans must be submitted.

Does the building have
one of the Type of
Uses, as shown in

Table 5-3, that makes

up 90% of the
conditioned and semi-
conditioned floor area
of the building? (4)

Is the lighting compliance

for an entire building?

No

A

V

NoO—»|

Use the Area
Category
Method (5)

Is the lighting com-
pliance for an entire
tenant space? (2)

Yes

Is there a single
Primary Function Area
(PFA) that dominates

at least 82% of the
entire conditioned and

semi-conditioned

tenant space floor

area? (3)

Yes
N
Choose either: i

o The Complete
Building Method

Does the "dominant”
PFA match with one
of the Type of Uses
shown in Table 5-3?

o The Area Category
Method(6) Yes

(1) Lighting compliance can also be achieved using the Tailored Method or the
Performance Method. The lighting power portion of the Performance allowed budgets is
determined by selecting the appropriate Complete Building or Area Category uses or
function types, in accordance with the modeling rules shown in the flowchart above. The
Tailored method may also be used to establish the lighting portion of the Performance
Method allowed budget.

(2) A tenant space is a part of the building leased or used by a single entity that is
separated by demising partitions from other tenants. The Complete Building Method may
not be used for permits issued for partial tenant spaces. Multiple tenant spaces, when
making up less than an entire building but permitted together, may each use the
Complete Building Method by showing that EACH space meets the requirements of the
Complete Building Method.

(3) PFA = Primary Function Area. All Primary Function Areas are listed in Table 5-4
of this Manual. The "dominant" PFA refers to the Function Area with the largest floor area
among all Function Areas contained within a tenant space.

(4) Type of Use (TOU) is defined as a single type of use, as used in this Manual and
listed in Table 5-3. To determine the AREA of the TOU, the following areas shall be
included, provided they serve the primary use function: Lobbies, Corridors, and
Restrooms.
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Example 5-19—
Simplified Lighting
Flowchart, New
Building

®)

When using the Area Category Method, breakout separate Function areas into
separate area categories, such as Retail Function, Corridor, Restroom, and Commercial
Storage Functions.

Question
If the figure below is a new building, what is the allowed lighting power for the entire
building?
Mech. Common
Room Restrooms
Bank
Corridors
Corridor rss;ts
Q
S
Grocery Retail Area
Store
Drawing not to scale

Function Area %of Area
Non-Retail:

Bank 4,000 28%

Grocery Store 3,500 24%

Mechanical Room 200 1%

Common Restrooms 300 2%

Common Corridors 1,000 7%

Total Non-Retail 9,000 62%
Retail:

Retail Area 4,700 32%

Retail Restrooms 200 1%

Retail Corridors 600 4%

Total Retall 5,500 38%

Total Building 14,500 100%
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Example 5-20-
Simplified Lighting
Flowchart,
Alteration

Procedure

Using the flowchart in Figure 5-22— Lighting Power Density Calculation Flowchart.
Complete Building Method and Area Category Method (1):

1. Is the lighting compliance for an entire building? Yes

2. Does the building have one of the Type of Uses that makes up 90 percent of the
conditioned and semi-conditioned floor area of the building? No (the largest Type of Use
category is Retail which occupies 38 percent of the conditioned floor area of the entire
building).

Calculate the allowed lighting power by the Area Category Method.
Area Category Method:

Function Area WI/ft*  Watts
Bank 4,000 1.4 5,600
Grocery Store 3,500 1.6 5,600
Mechanical Room 200 0.7 140
Common Restrooms 300 0.6 180
Common Corridors 1,000 0.6 600
Retail Function 4,700 2.0 9,400
Retail Restrooms 200 0.6 120
Retail Corridor 600 0.6 360
Total Building Lighting Power 22,000
Answer

The allowed lighting power is 22,000 watts.

Question

If the figure in Example 5-19 is an existing building and the retail store is being renovated,
what is the allowed lighting power for the retail store?

Procedure

Using the flowchart in Figure 5-22:

1. Is the lighting compliance for an entire building? No

2. Is the lighting compliance for an entire tenant space? Yes

3. Is there a single PFA that dominates at least 82 percent of the entire conditioned and
semi-conditioned tenant space floor area? Yes (The permit is for one tenant (retail store),
and the retail function area is greater than 82 percent of the entire retail store
(4,700/5,500 = 0.855).)

4. Does the dominant PFA match with one of the primary Types of Uses shown in Table
5-3? Yes

Calculate the allowed lighting power by either the Complete Building Method, or the Area
Category Method.

Complete Building Method:
Allowed lighting power is 5,500 x 1.7 - 9,350 Watts
Area Category Method:
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Example 5-21—
Simplified Lighting
Flowchart,
Retail/Grocery
Combination

Function Area WI/ft?  Watts

A) Retail 4,700 2.0 9,400
B) Restrooms 200 0.6 120
C) Retail Corridor 600 0.6 360
Total Allowed Lighting Power 9,880
Answer

The allowed lighting power is 9,350 Watts using the Complete Building Method and 9,880
Watts using the Area Category Method.

Question

What is the allowed lighting power for the Retail Grocery store combination in the figure
below?

Restrooms

Office

Corridor

Retail/Grocery

Drawing not to scale

% Total
Function Area  of Area
Retail 5,750 63%
Grocery 2150 23%
Retail Office 450 5%
Restrooms 300 3%
Corridors 550 6%
Total 9,200 100%
Retail Type of Use 6,600 72%
Answer
Procedure

Using the flowchart in Figure 5-22— Lighting Power Density Calculation Flowchart.
Complete Building Method and Area Category Method (1):

1. Is the lighting compliance for an entire building? Yes

2. Does the building have one of the Type of Uses that makes up 90 percent of the
conditioned and semi-conditioned floor area of the building? No (There are several
Primary Function Areas including retail, grocery, office, restroom and storage. However,
the retail, which includes retail, restrooms and corridor functions, makes up only 72
percent of the conditioned floor area. Note that the office function is a separate Type of
Use and therefore excluded from the retail Type of Use calculations.)
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Calculate the allowed lighting power by the Area Category Method.

Function Area WI/ft* Watts

Retail 5,750 2.0 11,500
Grocery 2,150 1.6 3,440
Office 450 1.3 585
Restrooms 300 0.6 180
Corridor 550 0.6 330
Total Allowed Lighting Power 16,035

The allowed lighting power is 16,035 Watts.

5.2.3 Performance Approach

The performance approach provides an alternative method to the prescriptive approach
for establishing the Allowed Lighting Power for the building.

Under the performance approach, the energy use of the building is modeled using a
computer program approved by the Energy Commission using rules published in the
Alternative Calculation Method (ACM) Manual. In this energy analysis, the standard
lighting power density for the building is determined by the computer program based on
occupancy type, in accordance with the Complete Building, Area Category, and Tailored
rules described above (see Section 6.1 for details). This standard lighting power density
is used to determine the energy budget for the building.

When a lighting permit is sought under the performance approach, the applicant uses a
proposed lighting power density to determine whether or not the building meets the
energy budget. If it does, this proposed lighting power density is automatically translated
into the Allowed Lighting Power for the building (by multiplying by the area of the
building).

If the building envelope or mechanical systems are included in the performance analysis
(because they are part of the current permit application), then the performance approach
allows energy trade-offs between systems that can let the Allowed Lighting Power go
higher than any other method. Alternatively, it allows lighting power to be traded away to
other systems, which would result in a lower Allowed Lighting Power. This flexibility in
establishing Allowed Lighting Power is one of the more attractive benefits of the
performance approach.

When tailored lighting is used to justify increases in the lighting load, a lower lighting load
cannot be modeled for credit. The standard design building uses the lesser of allowed
watts per square foot, or actual lighting power, to be installed in the building. The
proposed design building uses the actual lighting power to be installed as detailed on the
lighting plans. This value must be equal to, or greater than, the allowed watts per square
foot.

When the Performance Approach is used, the LTG-2: Performance Approach form, or a
similar form produced by an approved computer method, must be included in the
compliance submittal. Refer to Section 6.1 for a more complete description of the treatment
of lighting systems under the performance approach.

5.2.4 Actual Lighting Power (Adjusted)

Once the Allowed Lighting Power is determined by one of the prescriptive or performance
approach, it can be compared to the Actual Lighting Power (adjusted) in the building design.
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A. Exempt
Lighting
(§146(a)5)

The designed or Actual Lighting Power is simply the sum of the wattages of all planned
permanent and portable lighting fixtures in the building, based on the same conditioned floor
area as was used to calculate the Allowed Lighting Power.

The Actual Lighting Power may be adjusted through lighting control credits if optional
automatic lighting controls are installed.

The Actual Lighting Power does not necessarily include every light in the building. There
are a number of lighting applications that are exempted from the Standards limits on
lighting power.

The lighting applications which are exempted from the Actual Lighting Power calculation are
listed below:

A. Lighting for theme parks and special effects lighting for dance floors (note that
this does not include ‘regular’ spaces that do not require special lighting- for example,
administrative offices and retail areas within the theme park are not exempt);

B. Lighting for film studios;

C. Lighting for exhibits or for theatrical and other live performances, in exhibit,
convention areas, and in hotel function areas, if the lighting is an addition to a general
lighting system, and if the lighting is controlled by a multi-scene or theatrical cross-fade
control station accessible only to authorized operators;

D. Specialized local lighting installed in non-lighting equipment by its manufacturer
(this includes all decorative neon lighting and all signs with interior lighting);

E. In medical and clinical buildings, examination and surgical lights, low-level night
lights, and lighting integral to medical equipment;

F. In restaurant buildings and areas, lighting for food warming or integral to food
preparation equipment;

G. Interior lighting in refrigerated cases;

H. Lighting for plant growth or maintenance, if it is equipped with an automatic 24-

hour time switch that has program backup capabilities that prevent the loss of the
switch’s program and time setting for at least 10 hours if power is interrupted,;

l. Lighting equipment that is for sale;

J. Lighting demonstration equipment in lighting education facilities;

K. Lighting that is required for exit signs subject to Section 1003.2.8 of the UBC, if it
has an input power rating of five watts per illuminated face or less;

L. Exit way or egress illumination that is normally off and that is subject to Section
1003.2.9 of the UBC;

M. Exit way or egress lighting whose switching is regulated by Article 700 of the
State Electrical Code (Title 24, Part 3);

N. In hotel/motel buildings, lighting in guest rooms;

0. In high-rise residential buildings, lighting in living quarters;

P. The lighting system using the least wattage in a redundant lighting system

interlocked or otherwise controlled to prohibit simultaneous operation of more than one
lighting system.

Q. Hard-wired neon lighting in signs is exempt.
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B. Actual
Lighting Power
Calculation

(§146(a))

Portable Lighting
Systems

(§746(a)1)

For calculating the actual lighting power, wattages of all planned permanent, and portable
(including planned portable), including hard wired and plug-in lighting systems shown on
the plans at the time of permitting, must be considered (except those exempt under
§146(a)5). This includes track lighting systems, chandeliers, portable free standing lights,
lights attached to workstation panels, movable displays and cabinets, and internally
illuminated case work for task or display purposes. Sufficient supporting evidence (from
manufacturer’s catalogs or values from independent testing lab reports) must be
submitted to and accepted by the building authority. The individual signing the lighting
plans must clearly indicate on the plans the actual power for the portable lighting systems
in the area (§146(a)2).

The calculation of Actual Lighting Power is accomplished with the following steps:

1. Determine the watts for each type of fixture. This includes both the lamp
and the ballast wattage. These are interdependent, so the wattage of a particular
lamp/ballast combination is best determined from reputable manufacturer’s test data.
Default values from Table B-11 in Appendix B may be used for standard lamp and ballast
combinations (see Determining Luminaire Wattage for details).

2. Determine the number of each fixture type in the design.

3. Multiply the fixture wattages by the numbers of fixtures and sum to obtain
the building total Actual Lighting Power in watts (this includes wattages of portable
lighting systems for office spaces).

4, Adjust for lighting control credits, if applicable (see Section 5.2.5).

Portable lighting fixtures are often added to office spaces after the building is occupied. If
the actual wattage of portable lighting is not known at the time of permitting then the
Standard requires that a additional lighting power of 0.2 W/ft? be included in determining
the actual lighting power density (§146(a)1). Office spaces with areas equal to or less
than 250 ft* enclosed by floor-to-ceiling permanent partitions, are exempt from this
requirement. Note that the portable lighting requirement applies to all office spaces with
planned portable lighting systems regardless of the primary function area of the building
and does not apply to enclosed (floor-to-ceiling permanent partition) office spaces with
floor areas less than 250 ft*. This requirement will apply to most buildings with typical
open office type of layouts. However, once portable lighting systems have been installed
in the space, the building official may require that the actual lighting power of the space
be recalculated and resubmitted taking into account the actual wattage of the installed
portable systems.

For all spaces, the actual wattage of all planned permanent and planned portable lighting
shown on the plans at the time of permitting shall be included in determining the actual
lighting power density. This is provided sufficient supporting evidence (from
manufacturer’s catalogs or values from independent testing lab reports) is submitted to
and accepted by the building authority. The individual signing the lighting plans must
clearly indicate on the plans the actual power for the portable lighting systems in the area
(§146(a)2).

If no portable lighting systems have been planned for an office space or if the lighting
system documentation shows less than 0.2 Watts/ft® of portable lighting, the designer
must conclusively establish that the permanent lighting fixtures in the space meet its
lighting needs, without having to augment with portable lighting in the future. This must
be achieved by a methodical and complete point-by-point analysis using a lighting
simulation tool. Average illuminance calculations are not acceptable for determining that
a lighting system meets lighting requirements of the space. All assumptions that were
critical to arriving at the simulation model must be submitted as an attachment to Form
LTG-1 Part 3 of 3. This documentation must include information on luminaire layout
(accompanied by furniture layout including modular furniture walls, shelves and cabinets),
location, brand, model, and performance characteristics of all luminaires in the space. In
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Example 5-22—
Portable Lighting,
gzrea less than 250

Example §5-23—
Portable Lighting,
Complete Building
Approach

Example 5-24—
Portable Lighting,
Complete Building
Approach

Example 5-25-
Portable Lighting,
,f?zrea less than 250

addition, the documentation must include the luminaires, luminaire spacing, surface
reflectance, ballast factors, lamp lumens, various loss factors, and all lighting design
calculations. The resultant minimum-to-maximum or minimum-to-average ratios (typically
generated by lighting simulation tools) must also be included in the submittal. The
designer is responsible for providing all of the mformatlon that the building inspector may
need to clearly understand that less than 0.2 watts/ ft* of portable lighting will be needed,
including describing the Design Intent (based on IESNA recommended design criteria)
and including target illumination ratios for comparison to the proposed lighting design.
See Table 1B and Table 1C on Form LTG-1 Part 3 of 3 Section 5.3.1C).

Question

A retail building has two enclosed office spaces (120 ft* each) with floor-to-ceiling
permanent partitions, for store managers. Should calculations for installed lighting power
include an additional 0.2 W/ft* to account for portable lighting for these spaces?

Answer

No. The enclosed spaces are exempt from the additional 0.2 Wift? requirements because
their area does not exceed 250 ft°.

Question

A 8,000 ft* office building is to be built. At the time of permit application, the actual
wattage of planned portable lighting for the office area is not known and no portable
lighting is shown on the plans. Further, the percentage of office areas versus support
areas is not known at the time of permitting. Using the Complete Building Method, how
does this affect the Installed Lighting Power calculation for the building?

Answer

The Standard requires that a portable lighting power of 0.2 watts per square foot be
included in the calculatlon of Installed Lighting Power for office buildings with areas
greater than 250 ft>. However, since the percentage of office areas versus support areas
is not known in the building, the 0.2 watts per square foot should be added to the
Installed Lighting Power of the permanent fixtures installed in the entire 8000 ft* of office
space.

Question

A 8,000 ft* office building is to be built. The building contains 2000 ft* of corridors,
restrooms, and storage rooms. At the time of permit application, the actual wattage of
planned portable lighting for the office area is not known and no portable lighting is
shown on the plans. Using the Complete Building Method, how does this affect the
Installed Lighting Power calculation for the building?

Answer

The Standard requires that a portable lighting power of 0.2 watts per square foot be
included in the calculatlon of Installed Lighting Power for office buildings with areas
greater than 250 ft>. 0.2 watts per square foot should be added to the Installed Lighting
Power of the permanent fixtures installed in the 6000 ft? of office space. All other spaces
(2000 ft* of corridors, restrooms, and storage rooms) are exempt from this requirement.

Question

A small 200 ft* Office Building is to be built. At the time of permit application, the actual
wattage of the planned portable lighting is not known and no portable lighting is shown on
the plans. How does this alter the Installed Lighting Power calculation?
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Example 5-26—
Portable Lighting,
non-Office Primary
Function Areas

Determining
Luminaire Wattage

(§7130(d))

Incandescent and
Tungsten-Halogen
Luminaires
Medium Screw
Base Sockets
without
Permanently
Installed Ballasts
(§130(d)1)

Luminaires with
Permanently or

Answer

The Installed Lighting Power calculation remains unaltered. No portable lighting power is
required to be included in the calculation of Installed Lighting Power for office buildings
with areas equal to or less than 250 ft2.

Question

A 5000 ft* Retail Building, which includes a 300 ft* administrative office space and other
spaces (as listed below), is to be built. At the time of permit application, the actual
wattage of planned portable lighting is not known and no portable lighting is shown on the
plans. How will the Installed Lighting Power for the building be calculated?

Function Area

Office 300

Common Restrooms 200

Common Corridors 500

Retail Function 3,000

Total Building Area 4,000
Answer

Although office is not the primary function of the building, an additional 0.2 watts per
square foot must be added to the Installed Lighting Power because the area of the space
is greater than 250ft2. The remaining area is exempt from this requirement.

For most fixture types, determining the luminaire wattage is straightforward. There are,
however, a few types that require special consideration. The Standard determines the
luminaire wattage to be counted towards calculating installed interior lighting power
based on lamps, ballasts, and luminaire type.

The wattage of incandescent or tungsten-halogen luminaires with medium screw base
sockets and not containing permanently installed ballasts shall be the maximum labeled
wattage of the luminaire. Medium screw base sockets are typically found in fixtures that
require a screw-in type lamp. They are the most common lamp bases for incandescent
lamps (the ordinary type of light bulb that generates light from a glowing filament). These
bases are used for a wide range of lamp wattages. These fixtures present a special
situation when calculating Actual Lighting Power, because the wattage of the lamps can
be easily changed at any time. The plans should specify the maximum allowed lighting
power for each luminaire so that installers understand not to install luminaires with higher
ratings.

The wattage of luminaires with permanently installed or remotely installed ballasts
shall be the operating input wattage of the specified lamp/ballast combination based

Remotely Installed on values from manufacturer’s catalogs or values from independent testing lab

Ballasts
(§130(d)2)

Track Lighting
(§130(d)3&4)

reports.

Track lighting presents a special situation when calculating Actual Lighting Power,
because the number and type of luminaires can be easily changed at any time. The
wattage for track lights on standard voltage tracks shall be the volt-ampere rating of
the current limiter controlling the luminaires (provided the current limiter is an integral
part of the track and can only be replaced by manufacturer authorized technicians and
the VA rating of the current limiter is clearly marked on the track and is readily available

5-54

August 2001 5. Lighting Systems



Example 5-27-
Track Lighting
Power

Other Lighting
(§130(d)5)

C. Theme Parks

D. Exit Way and
Egress Lighting

for the building officials’ field inspection without opening the fixture or panels), or the
higher of:

(a) total luminaires wattage proposed to operate on each track, or
(b) 45 watts per linear foot

Low voltage tracks, cable conductors, rail conductors, and other low voltage flexible
lighting systems which are serviced through permanently installed transformers must use
the specified wattage of the transformer as the Actual Lighting Power of the track.

In some situations, extra length of track is desired to provide greater flexibility in locating
lighting fixtures. In these cases, the designer can limit the Actual Lighting Power by
providing interlock switching that limits the circuits (and therefore the electric capacity) of
track lighting that can be operated simultaneously.

Track lighting for use in exhibit areas (museums, exhibit center lighting for exhibits, etc.)
that meet the requirements of the exempt lighting listed in Section 5.2.4A (Item C. in list)
is considered exempt lighting.

Question

What is the wattage of a six foot length of track lighting that has three 150 watt listed
fixtures with 60 watt, medium base lamps proposed?

Answer

. Based on medium base socket fixtures the total wattage is 450 watts (three
fixtures at 150 listed watts each).

. Based on the length of track the wattage is 270 watts (6 ft x 45 wift).
The Actual Lighting Power of the track is the larger of the two, or 450 watts.

The wattage for all other lighting equipment shall be the specified wattage of that lighting
system.

Specialty lighting within theme parks are exempt from the lighting power density
calculations. However, all other lighting must comply with the Nonresidential Energy
Efficiency Standards. The Standards must be enforced for primary function areas in
conditioned areas that are included in Table 5-3 of this Manual. The primary function
areas in theme parks must be quantified in Title 24 lighting documentation, and are not
exempt from the lighting power density requirements. These include, retail, restrooms,
restaurants, lobbies, ballrooms, theaters and other primary function areas in theme parks.
The treatment of these primary function areas is no different for theme parks than for
other building projects. However, the lighting that is used strictly for entertainment in
theme parks, such as the entertainment production lighting related only to presenting the
theme of the theme park, may be exempted from Title 24 lighting power density
compliance. An example of a theme park may be a large amusement park, which
includes carnival rides, shows, and exhibits.

Lighting that is required for exit signs subject to Section 1003.2.8 of the UBC and has an
input power rating of five watts per illuminated face or less, and exit way or egress
illumination that is normally off and that is subject to Section1003.2.9 of the UBC, is
exempt from lighting power calculations.

Also, exit way or egress lighting whose switching is regulated by Article 700 of the State
Electrical Code (Title 24, Part 3) (Article 700), is also exempt from lighting power
calculations. Article 700 specifies that (Article 700 must be consulted for the for complete
list of requirements of emergency systems):
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= Emergency systems are those systems legally required and classed as emergency
by municipal, state, federal, other codes, or by any governmental agency having
jurisdiction,

= These systems are intended to automatically provide illumination to designated areas
in the event of failure of normal power supply,

= These systems must be separately switched from the general lighting systems,

= These systems shall be so arranged that only authorized persons have control of the
emergency lighting,

= These systems have an emergency power supply independent of the general lighting
power supply, or are equipped with two or more separate and complete systems with
independent power supply, each system providing sufficient current for emergency
lighting purposes.

The amount illumination provided by the emergency lighting exempted from the lighting
power calculations may not exceed the recommended illumination levels required by
applicable codes.

Note that Section 5.2.1B, the Area Controls of the Mandatory Measures, specifies that
lighting in areas within a building that must be continuously illuminated for reasons of
building security or emergency egress are exempt from the switching requirements of the
Area Controls of the Mandatory Measures for a maximum of 0.5 watt per square foot.
These lights must be installed in areas designated as security or emergency egress
areas on the plans, and must be controlled by switches accessible only to authorized
personnel. The remaining lighting in the area, however, is still subject to the area
switching requirements.

5.2.5 Automatic Lighting Control Credits (§146(a)4)

The watts of connected lighting within the building may be adjusted to take credit for the
benefits of certain types of automatic lighting controls. A list of the controls that qualify for
these credits is shown in Table 5-10.

The lighting control credits reduce the Actual Lighting Power, giving a lower adjusted
lighting power. This makes it easier to meet the Allowed Lighting Power requirement.

Automatic lighting controls can reduce the amount of energy used for lighting; a credit is
permitted when the control types indicated in Table 5-10 are used. See also Section
5.1.1C.

In order to qualify for the power savings adjustment, the control system or device must be
certified (see Section 5.2.1A), and must control all of the fixtures for which credit is
claimed. At least 50 percent of the light output of the controlled luminaire must fall within
the applicable type of space listed in Table 5-10. Additionally, credits may not be
combined, with the exception of those listed as Combined Controls in Table 5-10on the
following page. Daylighting control credits are only available for luminaires within daylit
zones, as defined in Section 5.2.1D of this manual.

5.2.6 Alterations

When altering lighting component(s) in an existing conditioned building, compliance
requirements vary with the details and extent of the alterations. Some or all mandatory
measures may apply, and compliance with current lighting requirements (watts/ft? ) may
also apply. The mandatory requirements include certification of any new lamps and
ballasts that are installed if they are the type regulated by the Appliance Efficiency
Regulations. Any new lighting controls must meet minimum performance requirements. In
addition, control and circuiting requirements (§131 and §132) apply as follows:
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Example 5-28—
Lighting
Alterations,
Allowed Lighting
Power

. Independent switching within a space or room is required if ceiling height
partitions are installed or moved, creating a new enclosed space.

. Bi-level illumination requirements apply if the alteration consists of rewiring and
any individual enclosed space within the altered area exceeds 100 square feet and has
more than 0.8 watts per square foot.

. Separate switching for daylit areas is required if the alteration involves rewiring
and any individual enclosed space within the altered area exceeds 250 square feet (see
Daylit Areas, Section 5.2.1D).

. Shut-off control requirements apply if the area in which the lighting alteration is
occurring exceeds 5,000 square feet. The altered area is the area lit by the particular
fixture(s) being altered. For general distribution lighting, determine the area lit using the
skylight/daylit area approach (see Example 5-6). For task lighting, the area lit is expected
to be narrower.

. Tandem wiring is required if the alteration involves rewiring.

If an alteration involves replacing more than 50 percent of the lighting fixtures or results in
an increase in the connected lighting load, compliance with current standards for wattage
levels is also required (see Example 3-10). When it is necessary to calculate the existing
wattage to demonstrate that the alteration does not result in an increased lighting level,
use the same methodology used for new lighting installations found in this section.
Document both "existing" and "new" lighting power on form LTG-2.

Only those areas of the building enclosed by floor-to-ceiling partitions in which lighting
fixtures are being replaced or the connected lighting load is being increased, need to
meet lighting requirements of the Standards. Areas of the building enclosed by floor-to-
ceiling partitions in which no lighting is being altered do not need to meet lighting
requirements of the Standards. The basis for determining if more than 50 percent of
fixtures are being replaced is the permitted space (not the building space), excluding any
enclosed areas that are not receiving new light fixtures. Enclosed areas are areas that
are surrounded by permanent floor-to-ceiling partitions. For alterations, the permitted
space is usually not an entire building, and may not be an entire tenant space. Building
departments will often define "permitted space" to include only those areas where
alterations are proposed.

Note: See 5.2.2D (Simplification for Tenant Spaces) for circumstances under which the
complete building method may be used for alterations.

Semi-Conditioned Building: In an existing semi-conditioned space, the lighting alteration
requirements for conditioned buildings shall apply. When a space is unconditioned and is
converted to semi-conditioned no requirements apply. If an unconditioned or semi-
conditioned building is conditioned then lighting, envelope and mechanical requirements
for additions shall apply (see Section 2.2).

Semi-Conditioned Space is an enclosed nonresidential space that is provided with wood
heating, cooling by direct or indirect evaporation of water, mechanical heating that has a
capacity of 10 Btu/(hr ft2) or less, mechanical cooling that has a capacity of 5 Btu/(hr ft2)or
less, or is maintained for a process environment as set forth in the Standards definition of
DIRECTLY CONDITIONED SPACE (§101).

Question

All light fixtures are being replaced in one enclosed room of a commercial tenant space.
The entire tenant space currently has a total of 25 light fixtures. The altered room will
receive a total of eight new light fixtures. How much lighting power is allowed for the new
lighting?
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Example 5-29—
Lighting
Alterations,
Permitted Space

Example 5-30—
Lighting
Alterations,
Allowed Lighting
Power

Answer

Since all lighting fixtures within the enclosed area (room) are being replaced, then more
than 50% of the lighting in the applicable space (the enclosed room) is new. Therefore,
the lighting power in this space must meet the requirements for new construction.

Question

All light fixtures in one enclosed room of a commercial tenant space are being replaced.
The permitted space however, covers the entire tenant space due to a proposed
replacement HVAC system. How much lighting power is allowed for the new lighting?

Answer

Though the entire tenant space is the permitted space, only the room where new lighting
is proposed is evaluated for determining whether more than 50% of the light fixtures are
new. In this case, 100% of the lighting in this room is being altered, so the lighting power
in this room must meet the requirements for new construction.

Question

All light fixtures in a men's clothing department are being replaced. The men’s clothing
department covers one-third of main open sales floor of the department store. The permit
space covers only the men’s clothing department floor area. How much lighting power is
allowed for the new lighting?

Answer

Although the men’s clothing department covers only one-third of the entire enclosed floor
area, it still constitutes 100% of the permitted space. Only this area should be considered
for the basis of determining if more than 50 percent of fixtures are being replaced. In this
case, 100% of the lighting in area is being altered, so the lighting power in this area must
meet the requirements for new construction.
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Table 5-10 -
Power Savings
Adjustments for

TYPE OF SPACE FACTOR
TYPE OF CONTROL
Occupant sensor Any space <250 square feet enclosed by 0.20
) opaque floor-to-ceiling partitions; any size
With separate sensor for classroom, corridor, conference or waiting room
each space
Rooms of any size that are used exclusively for 0.60
storage
Greater than <250 square feet 0.10
Dimming system
Manual Hotels/motels, restaurants, auditoriums, 0.10
theaters
. Hotels/motels, restaurants, auditoriums,
Multiscene programmable theaters 0.20
Tuning Any space 0.10
Automatic time switch <250 square feet and with a timed manual 0.05
control device override at each switch location required by
§131 (a), and controlling only the lights in the
area enclosed by ceiling-height partitions.
Combined controls
Occupant sensor with Hotels/motels, restaurants, auditoriums, 0.35

programmable multiscene
dimming system

Occupant sensor with a
separate sensor for each
space used in conjunction
with daylighting controls
and separate sensor for
each space

theaters

Any space <250 square feet within a daylit area
and enclosed by opaque floor-to-ceiling
partitions

0.10 (may be added to
daylighting control credit)

Automatic Daylighting Controls (Stepped/Dimming)

WINDOWS
Window Wall Ratio

Glazing Type 20% 20% to 40% 40%
VLT> 60% 0.20 0.30 0.30/.040 0.40/0.40
VLT> 35 and < 60% 0/0 0.20/0.30 0.30/0.40
VLT< 35% 0/0 0/0 0.20/0.40

SKYLIGHTS

Percentage of Gross Exterior Roof Area

Glazing Type <1% 1% to 3% >3%
VLT > 60% 0/0.30 0.15/0.40 0.30/0.40
VLT>35 and < 60% 0/0.20 0/0.30 0.15/0.40
VLT < 35% 0/0.10 0/0.20 0/0.30
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5.3 Lighting Plan Check Documents

At the time a building permit application is submitted to the building department, the
applicant also submits plans and energy compliance documentation. This section
describes the recommended forms and procedures for documenting compliance with the
lighting requirements of the Standards. It does not describe the details of the
requirements; these are presented in Section 5.2, Lighting Design Procedures. The
following discussion is addressed to the designer preparing construction documents and
compliance, and to the building department plan checkers who are examining those
documents for compliance with the Standards.

The use of each form is briefly described below, and complete instructions for each form
are presented in the following subsections. These forms may be included in the lighting

equipment schedules on the plans, provided the information is in a similar format as the
suggested form.

LTG-1: Certificate of Compliance: This form is required for every job, and it is required to
appear on the plans.

LTG-2: Lighting Compliance Summary: This form is required for all submittals.

LTG-3: Lighting Controls Credit Worksheet: This form should only be required when
calculating control credit watts.

LTG-4: Tailored LPD Summary and Worksheet: This form should only be required when
calculating the Allowed Lighting Power using the Tailored Method. Part 1 should be
submitted whenever this method is used, part 2 is used for llluminance Categories E
through I, and part 3 is used for display lighting.

5.3.1 LTG-1: Certificate of Compliance

A. LTG-1 Part 1
of 3

Project Description

The LTG-1 Certificate of Compliance form is in three parts. All parts must appear on the
plans (usually near the front of the electrical drawings). A copy of these forms should also
be submitted to the building department along with the rest of the compliance submittal at
the time of building permit application. With building department approval, the applicant
may use alternative formats of these forms (rather than the official Energy Commission
forms), provided the information is the same and in a similar format.

1. PROJECT NAME is the title of the project, as shown on the plans and known to the
building department.

N

DATE is the date of preparation of the compliance submittal package. It should be on
or after the date of the plans, and on or before the date of the building permit
application.

3. PROJECT ADDRESS is the address of the project as shown on the plans and as
known to the building department.

4. PRINCIPAL DESIGNER - LIGHTING is the person responsible for the preparation of
the lighting plans, one of two people who sign the STATEMENT OF COMPLIANCE
(see below). The person’s telephone number is given to facilitate response to any
questions that arise.

5. DOCUMENTATION AUTHOR is the person who prepared the energy compliance
documentation. This may or may not be the principal designer (it may be a person
specializing in energy standards compliance work). This person is not subject to the
Business and Profession’s Code. The person’s telephone number is given to facilitate
response to any questions that arise.
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General
Information

Statement of
Compliance

ENFORCEMENT AGENCY USE is reserved for building department record keeping
purposes.

DATE OF PLANS is the last revision date of the plans. If the plans are revised after
this date, it may be necessary to resubmit the compliance documentation to reflect
the altered design. The building department will determine whether or not the
revisions require this.

BUILDING CONDITIONED FLOOR AREA has specific meaning under the
Standards. Refer to Section 2.2.1A for a discussion of this definition.

The number entered here should match the floor area entered on form ENV-1
CLIMATE ZONE of the building. Refer to Appendix C.

BUILDING TYPE is specified because there are special requirements for high-rise
residential and hotel/motel guest room occupancies. All other occupancies that fall
under the Nonresidential Standards are designated “Nonresidential” here. It is
possible for a building to include more than one building type. See Section 2.2 for the
formal definitions of these occupancies.

PHASE OF CONSTRUCTION indicates the status of the building project described in
the documents. Refer to Section 2.2 for detailed discussion of the various choices.

a. NEW CONSTRUCTION should be checked for all new buildings (see Section
2.2.2F), newly conditioned space (see Section 2.2.2B) or for new construction in
existing buildings (tenant improvements, see Section 2.2.2C), which are submitted for
envelope compliance.

b. ADDITION should be checked for an addition which is not treated as a stand-
alone building, but which uses Option 2 described in Section 2.2.2E Additions.

c. ALTERATION should be checked for alterations to existing building lighting
systems. See Section 2.2 4.

METHOD OF LIGHTING COMPLIANCE indicates which method is being used and
documented with this submittal:

a. COMPLETE BUILDING should be checked if the lighting system complies using
the complete building method, as documented on the LTG-2 Form

b. AREA CATEGORY should be checked if the area category method, as
documented on the LTG-2 form

c. TAILORED should be checked if the tailored method of lighting compliance, with
supporting documentation (LTG-2 and LTG-4) is submitted.

d. PERFORMANCE should be checked when the performance method is used to
show compliance. All required performance documentation must be included in the
plan check submittal when this method is used.

The Statement of Compliance is signed by the person responsible for preparation of the
plans for the building. This person is also responsible for the energy compliance
documentation, even if the actual work is delegated to someone else (the Documentation
Author described above). It is necessary that the compliance documentation be
consistent with the plans. The Business and Professions Code governs who is qualified
to prepare plans, and therefore to sign this statement; check the appropriate box that
describes the signer’s eligibility.

Applicable sections from the Business and Professions Code (based on the edition in
effect as of August 2000), referenced on the Certificate of Compliance, are provided
below:
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5537. (a) This chapter does not prohibit any person from preparing plans, drawings, or
specifications for any of the following:

(1) Single-family dwellings of woodframe construction not more than two stories and
basement in height.

(2) Multiple dwellings containing no more than four dwelling units of woodframe
construction not more than two stories and basement in height. However, this paragraph
shall not be construed as allowing an unlicensed person to design multiple clusters of up
to four dwelling units each to form apartment or condominium complexes where the total
exceeds four units on any lawfully divided lot.

(3) Garages or other structures appurtenant to buildings described under subdivision
(a), of woodframe construction not more than two stories and basement in height.

(4) Agricultural and ranch buildings of woodframe construction, unless the building
official having jurisdiction deems that an undue risk to the public health, safety, or welfare
is involved.

(b) If any portion of any structure exempted by this section deviates from substantial
compliance with conventional framing requirements for woodframe construction found in
the most recent edition of Title 24 of the California Code of Regulations or tables of
limitation for woodframe construction, as defined by the applicable building code duly
adopted by the local jurisdiction or the state, the building official having jurisdiction shall
require the preparation of plans, drawings, specifications, or calculations for that portion
by, or under the responsible control of, a licensed architect or registered engineer. The
documents for that portion shall bear the stamp and signature of the licensee who is
responsible for their preparation. Substantial compliance for purposes of this section is
not intended to restrict the ability of the building officials to approve plans pursuant to
existing law and is only intended to clarify the intent of Chapter 405 of the Statutes of
1985.

5537.2. This chapter shall not be construed as authorizing a licensed contractor to
perform design services beyond those described in Section 5537 or in Chapter 9
(commencing with Section 7000), unless those services are performed by or under the
direct supervision of a person licensed to practice architecture under this chapter, or a
professional or civil engineer licensed pursuant to Chapter 7 (commencing with Section
6700) of Division 3, insofar as the professional or civil engineer practices the profession
for which he or she is registered under that chapter.

However, this section does not prohibit a licensed contractor from performing any of the
services permitted by Chapter 9 (commencing with Section 7000) of Division 3 within the
classification for which the license is issued. Those services may include the preparation
of shop and field drawings for work which he or she has contracted or offered to perform,
and designing systems and facilities which are necessary to the completion of contracting
services which he or she has contracted or offered to perform.

However, a licensed contractor may not use the title "architect," unless he or she holds
a license as required in this chapter.

5538. This chapter does not prohibit any person from furnishing either alone or with
contractors, if required by Chapter 9 (commencing with Section 7000) of Division 3, labor
and materials, with or without plans, drawings, specifications, instruments of service, or
other data covering such labor and materials to be used for any of the following:

(a) For nonstructural or nonseismic storefronts, interior alterations or additions, fixtures,
cabinetwork, furniture, or other appliances or equipment.

(b) For any nonstructural or nonseismic work necessary to provide for their installation.

(c) For any nonstructural or nonseismic alterations or additions to any building
necessary to or attendant upon the installation of those storefronts, interior alterations or
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Lighting
Mandatory
Measures

additions, fixtures, cabinetwork, furniture, appliances, or equipment, provided those
alterations do not change or affect the structural system or safety of the building.

6737.1. (a) This chapter does not prohibit any person from preparing plans, drawings, or
specifications for any of the following:

(1) Single-family dwellings of woodframe construction not more than two stories and
basement in height.

(2) Multiple dwellings containing no more than four dwelling units of woodframe
construction not more than two stories and basement in height. However, this paragraph
shall not be construed as allowing an unlicensed person to design multiple clusters of up
to four dwelling units each to form apartment or condominium complexes where the total
exceeds four units on any lawfully divided lot.

(3) Garages or other structures appurtenant to buildings described under subdivision
(a), of woodframe construction not more than two stories and basement in height.

(4) Agricultural and ranch buildings of woodframe construction, unless the building
official having jurisdiction deems that an undue risk to the public health, safety or welfare
is involved.

(b) If any portion of any structure exempted by this section deviates from substantial
compliance with conventional framing requirements for woodframe construction found in
the most recent edition of Title 24 of the California Administrative Code or tables of
limitation for woodframe construction, as defined by the applicable building code duly
adopted by the local jurisdiction or the state, the building official having jurisdiction shall
require the preparation of plans, drawings, specifications, or calculations for that portion
by, or under the direct supervision of, a licensed architect or registered engineer. The
documents for that portion shall bear the stamp and signature of the licensee who is
responsible for their preparation.

6737.3. A contractor, licensed under Chapter 9 (commencing with Section 7000) of
Division 3, is exempt from the provisions of this chapter relating to the practice of
electrical or mechanical engineering so long as the services he or she holds himself or
herself out as able to perform or does perform, which services are subject to the
provisions of this chapter, are performed by, or under the responsible supervision of a
registered electrical or mechanical engineer insofar as the electrical or mechanical
engineer practices the branch of engineering for which he or she is registered.

This section shall not prohibit a licensed contractor, while engaged in the business of
contracting for the installation of electrical or mechanical systems or facilities, from
designing those systems or facilities in accordance with applicable construction codes
and standards for work to be performed and supervised by that contractor within the
classification for which his or her license is issued, or from preparing electrical or
mechanical shop or field drawings for work which he or she has contracted to perform.
Nothing in this section is intended to imply that a licensed contractor may design work
which is to be installed by another person.

This portion requests the location of notes clarifying the inclusion of the mandatory
requirements. Notes should be included on the plans to demonstrate compliance with
mandatory requirements of the Standards.

Following are examples of the notes that should be rewritten to actual conditions. A note
for each of the items listed should be included, even if the note states “not applicable”.
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Example 5-31—
Sample Notes:

Building Lighting Shut-off

Lightin
Mgndasz?ory O The building lighting shut-off system consists of an automatic time switch, with a zone
Measures for each floor.
Override for Building Lighting Shut-off
The automatic building shut-off system is provided with a manual accessible override
switch in sight of the lights. The area of override is not to exceed 5,000 square feet.
Automatic Control Devices Certified
a All automatic control devices specified are certified, all alternate equipment shall be
certified and installed as directed by the manufacturer.
Fluorescent Ballast and Luminaires Certified
O All fluorescent fixtures subject to certification and specified for the projects are
certified.
Tandem Wiring for Two-Lamp Ballast’s
O All one and three lamp fluorescent fixtures are tandem wired with two (2) lamp ballast
where required by Standards §132; or
a All three lamp fluorescent fixtures are specified with electronic high-frequency
ballast’s and are exempt from two-lamp tandem wiring requirements.
Individual Room/Area Controls
O Each room and area in this building is equipped with a separate switch or occupancy
sensor device for each area with floor-to-ceiling walls.
Uniform Reduction for Individual Rooms
O All rooms and areas greater than 100 square feet and more than 0.8 watts per
square foot of lighting load shall be controlled with Bi-level switching for uniform
reduction of lighting within the room.
Daylit Area Control
a All rooms with windows and skylights, that are greater than 250 square feet, and that
allow for the effective use of daylight in the area shall have 50 percent of the lamps in
each daylit area controlled by a separate switch; or
O The effective use of daylight throughout cannot be accomplished because the
windows are continuously shaded by a building on the adjacent lot. Diagram of
shading during different times of year is included on plans.
Control of Exterior Lights
0 Exterior mounted fixtures served from the electrical panel inside the building are
controlled with a directional photocell control and a corresponding relay in
the electrical panel.
The above notes are only examples of wording. Each mandatory measure that requires a
separate note should be listed on the plans.
To verify certification, use one of the following options:
1. The Energy Hotline can verify certification of appliances not found or;
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B. LTG-1 Part 2
of 3

Installed Lighting
Schedule

Lamps

Ballast

Luminaire

2. The Energy Commission’s Web Site includes listings of energy efficient appliances
for several appliance types. The web site address is
www.energy.ca.gov/efficiency/appliances/

3. The complete appliance databases can be downloaded from the Energy
Commission’s Internet at www.energy.ca.gov/efficiency/appliances/. This requires
database software (spreadsheet programs cannot handle some of the larger files). To
use the data, a user must download the database file (or files), download a brand file
and a manufacturer file and then decompress these files. Then download a
description file that provides details on what is contained in each of the data fields.
With these files, and using database software, the data can be sorted and
manipulated.

Documenting the mandatory measures on the plans is accomplished through a confirmation
statement, notes and actual equipment location as identified on the plans. The plans should
clearly indicate the location and type of all mandatory control devices; such as manual
switches, reduced level control, daylit area, controls, building shut-off and overrides, and
exterior light controls.

Part 2 of LTG-1 should be used to describe the lighting fixtures and control devices
designed to be installed in the building. The information on this form may, with the
approval of the building official, be incorporated into equipment schedules on the plans,
rather than presented on the LTG-1 Part 2 form. If this is done, however, the same
information should be included in one schedule in a format similar to the Energy
Commission form.

a. NAME each luminaire type is described by name, code, type or symbol as shown on
the plans.

b. LUMINAIRE DESCRIPTION lists the type of lighting fixture (Recessed Fluorescent
Downlight, 2-Lamp, 4’strip, FT32T8, etc.).

a. TYPE DESCRIPTION lists the type of lamp (Incandescent, Fluorescent or High-
Intensity discharge, etc.).

b. NO. OF LAMPS lists the number of lamps per fixture. If track lighting is used, and the
fixtures are not shown on the plans, the length of track is entered in this column.

c. WATTS/LAMP is the listed watts per lamp. For track, and incandescent medium
base socket fixtures, see Section 5.2.4 for how to determine the watts of these types
of luminaires. If track lighting is used, and the fixtures are not shown on the plans, 45
watts per foot of track is entered in this column. For low voltage lighting, enter the
voltage ampere (VA) rating of the transformer. For neon lighting it's required to be
included in lighting wattage calculations, enter the transformer watts.

a. TYPE DESCRIPTION indicates the ballast type: Standard energy saving magnetic
(S), Electronic High Frequency (E), or Other (O). If E or O ballast types are used, the
exact ballast type and model number should be specified on the plans.

b. NO. OF BALLAST lists the number of ballasts installed in each luminaire or fixture.
Typically this value is 2.0, 1.0 or 0.5.

a. NO. OF LUMINAIRE lists the number of luminaire or fixtures.

WATTS Per LUMINAIRE indicates the total lamp and ballast wattage for each
luminaire or fixture.

TOTAL WATTS enter total wattage of the luminaire or fixture, which includes both watts
per lamp and ballast. Multiply the No. of Luminaire and Watts per Luminaire columns
and enter total in the Total Watts Column.
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Mandatory
Automatic
Controls

Controls
for Credit

Notes to Field

C. LTG-1 Part 3
of 3

EXTERIOR LIGHTING CONTROL AND EFFICACY REQUIREMENTS - Check either or
both boxes that are applicable to exterior building lighting controls. See §130(c) and
§131(f).

The Mandatory Automatic Controls portion is where those devices meet the mandatory
control requirements are listed, that would include devices for building shut-off, individual
room control and control of exterior lights. CONTROL LOCATION lists the location(s) or
room number(s) of the controls and should match the plans.

a. CONTROL IDENTIFICATION lists the symbol of the control and should match the
plans.

b. CONTROL TYPE lists the type of certified control device used to meet the mandatory
automatic control requirement.

c. SPACE CONTROLLED lists the location of controlled lights. Controls for Credit
typical controls may be covered by general notation.

The Controls for Credit portion is similar to the Mandatory Automatic Controls portion.
The only difference is in the last column, Luminaires Controlled.

a. CONTROL LOCATION lists the location(s) or room number(s) of the controls and
should match the plans.

b. CONTROL IDENTIFICATION lists the symbol of the control and should match the
plans. CONTROL TYPE lists the type of certified control device used to meet the
automatic control requirement. Such controls are, occupant, daylight, dimming
sensors etc.

LUMINAIRES CONTROLLED should list the luminaire type and quantity controlled for
credit.

a. TYPE should use the same name as on the plans.

b. # OF Luminaire should indicate the number of luminaires of that type that are
controlled by the control type. A general plan notation on the plans may cover all
typical controls.

This space is for use by the building department plans examiner to alert the field
inspector to look for important inspection items.

Part 3 of LTG-1 should be used to identify and account for all portable lighting fixtures in
office areas in buildings (this form should be used to account for all portable lighting, both
planned and unplanned). Note that this applies to all office spaces with planned portable
lighting systems regardless of the primary function area of the building and does not
apply to enclosed (floor-to-ceiling permanent partition) office spaces with floor areas less
than 250 ft?. Use Table 1A for unspecified portable lighting systems. Most buildings with
typical open office type of layouts should use this approach. Use Table 1B if the specific
portable lighting systems to be installed in the office space are known and documented
on the plans. The documentation must include specific features of the portable lighting
and identify the specific task areas that each portable lighting equipment will illuminate.
Use Table 1C if no portable lighting fixtures are planned for the office space(s) and if
detailed documentation of the lighting levels by overhead lighting are provided to show
that they meet the lighting requirements of that space.

If lighting system documentation shows less than 0.2 Watts/ft* of portable lighting, the
designer must demonstrate that the lighting design meets lighting needs without
additional portable lighting. This must be demonstrated by a detailed point calculation
method analysis using a lighting simulation tool. Average illuminance calculations are not
acceptable for determining that a lighting system meets lighting requirements of the
space. All assumptions used in the simulation model of the lighting design must be
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Table 1A Portable
lighting not shown
on plans

Table 1B Detailed
lighting design -
Portable lighting
shown on plans

submitted as an attachment to form LTG-1 Part 3 of 3. This documentation must include
information on luminaire layout (accompanied by furniture layout including modular
furniture walls, shelves and cabinets), location, brand, model, and performance
characteristics of all luminaires in the space. In addition, the documentation must include
the coefficient of utilization (CU) for the luminaires, luminaire spacing, surface
reflectance, ballast factors, lamp lumens, various loss factors, and all lighting design
calculations. The resultant minimum-to-maximum or minimum-to-average ratios (typically
generated by lighting simulation tools) must also be included in the submittal. The
designer is responsible for providing all of the information that the building inspector may
need to clearly understand that less than 0.2 watts/ ft* of portable lighting will be needed,
including describing the Design Intent (based on IESNA recommended design criteria)
and including target illumination ratios for comparison to the proposed lighting design.

a. A.ROOM # OR ZONE ID - enter the name of the room number or zone ID for
space(s) that have more than 250 square feet of floor area. B. The DEFAULT lighting
power density for this space is 0.2 watts/ft>.

b. B.DEFAULT — 0.2 watts/ft’ is the default lighting power density for portable lighting.

c. C.AREA (ft?) — enter room or zone office area for the floor area of the space
identified in column A.

d. D. TOTAL WATTS (B x C) — enter the total watts for each room or zone by
multiplying the values in columns B and C.

COLUMN TOTALS — Sum the values in each of columns C and D and enter the result in
the boxes at the bottom of Table 1A.

a. A.ROOM # OR ZONE ID - enter the name of the room number or zone ID for the
space(s) that contains the task area(s) for which specific portable lighting system(s)
and associated task areas have been shown on the plans. Use a separate line for
each task area.

b. B. PORTABLE LIGHTING DESCRIPTION(S) PER TASK AREA - enter the type of
lamp and fixture used for portable task lighting to illuminate each task area and
include a detailed lighting design demonstrating how the lighting design meets the
illumination needs throughout the space. Note that supporting documents include
output forms from lighting software and drawings that clearly show the location,
brand, model, and performance characteristics of all luminaires in the space. In
addition, all properties of the space that effect lighting performance (like surface
reflectance and furniture layout) must be clearly summarized on documentation
attached to Form LTG-1 Part 3 of 3.The information needs to be traceable to specific
types of portable lighting products that will be installed.

c. C.LUMINAIRE(S) WATTS PER TASK AREA - enter the total number of watts for all
portable lighting used to illuminate each task area.

d. D. TASK AREA (ft?) is the surface area in the space that will be served by the
portable light. This may not be the same as the actual partition-to-partition area of the
cubicle. It may be limited to the actual area served by the task lighting, or be limited
to the desk area in the cubicle. There may be more than one task area in each
ROOM # OR ZONE ID identified in column A. Each task area must be identified on
the plans in a fashion that can be matched to the list of portable lighting.

e. E.NUMBER OF TASK AREAS - enter the number of task areas in column D for
each room or zone identified in column A.

F. TOTAL AREA (ftz) (D x E) — enter the results of column D multiplied times column
E

—h
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Table 1C Detailed
lighting design -
Plans show
portable lighting is
not required

Building Summary
— Portable Lighting

D. LTG-2:
Lighting
Compliance
Summary

Actual Lighting
Power

Allowed Lighting
Power

g. G.TOTAL WATTS (C x E) — enter the results of column C multiplied times column E.

COLUMN TOTALS — sum up the values in each of columns F and G and enter the result
in the boxes at the bottom of Table 1B.

a. A.ROOM # OR ZONE ID - enter the name of the room number or zone ID for
space(s) for which no portable lighting is required (as established by supporting
documents and drawings). Note that supporting documents include output forms
from lighting software and drawings that clearly show the location, brand, model, and
performance characteristics of all luminaires in the space. In addition, all properties
of the space that effect lighting performance (like surface reflectance and furniture
layout) must be clearly summarized on documentation attached to Form LTG-1 Part
3 of 3.

b. B.TOTAL AREA (ftz) — enter the areas of the spaces listed in A.

TOTAL AREA (ftz) — enter the sum of the total areas from tables 1A, 1B, and 1C.

TOTAL WATTS enter the total watts of portable lighting from tables 1A and 1B. This
number is entered on forms LTG-1 and LTG-2 under portable lighting.

Form LTG-2 (Lighting Compliance) should be completed and submitted with all
applications, while LTG-3 (Control Credits) and LTG-4 (Tailored Method) should be
included with LTG-2 only when that method is used. While these forms are not required
to be on the plans (they may be submitted separately in the energy compliance package),
the designer may include them in the lighting equipment schedules provided the
information is in a similar format.

The Actual Lighting Power (Adjusted) is calculated by completing this form.
a. LUMINAIRE NAMES shall be listed by name or symbol.
b. DESCRIPTION should indicate a short list of the technical features.

c. NUMBER OF LUMINAIRES lists the quantity of each fixture type in the building. If
track lighting is used, and the fixtures are not shown on the plans, the length of track
is entered in this column.

d. WATTS PER LUMINAIRE lists the total wattage of each luminaire type (including
ballasts for fluorescent or high intensity discharge fixtures). For track and
incandescent medium base socket fixtures see Section 5.2.4 for how to determine
the watts of these types of luminaires. If track lighting is used, and the fixtures are not
shown on the plans, 45 watts per foot of track is entered in this column.

e. CEC DEFAULT is a check to indicate if the wattage is a standard value from the data
in Appendix B, Table B-11, or a nonstandard value. Nonstandard values must be
substantiated with manufacturer’s data sheets.

TOTAL WATTS is the product of the quantity of each luminaire listed times its watts per
luminaire.

Subtotal the total watts for each luminaire and subtract the control credits, if any, from
form LTG-3. The results are the Actual Lighting Power (Adjusted) for the building. This
total cannot be greater than the Allowed Lighting Power calculated below.

The Allowed Lighting Power is determined by calculating the maximum total watts of
lighting that may be installed. There are four different methods that may be used. These
methods may not be mixed in the same building permit application.
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Complete Building
Method

Area Category
Method

Tailored Method

E. LTG-3
Lighting Controls
Credit Worksheet

Daylighting

This method may only be used when plans and specifications for the entire building are
included in the permit application.

a. BUILDING CATEGORY is taken from Table 5-3 for the occupancy of the building. If
the building has a mixture of occupancies, the mixed occupancy rules determine the
major occupancy of the building (the major occupancy must be at least 90 percent of
the conditioned floor area). If there is not a major occupancy, this method may not be
used.

b. WATTS PER SF for that building type is taken from Table 5-3 and entered here.

c. COMPLETE BUILDING AREA is the conditioned floor area of the entire building,
including the conditioned floor area of minor occupancies.

d. ALLOWED WATTS is the product of the watts per square foot times the complete
building area. This becomes the Allowed Lighting Power for the building.

This method may be used when different primary function areas of a building are
included in the permit application.

a. AREA CATEGORY is taken from Table 5-4 for the primary function of the area. If the
building has a mixture of areas, each function area must be listed separately.

b. WATTS PER SF for that building type is taken from Table 5-4 and entered here.

c. AREA (SF) is the conditioned floor area of the primary function area measured from
the inside of bounding partitions (Section 5.1.1A).

d. ALLOWED WATTS is the product of the watts per square foot times the primary
function area. This becomes the Allowed Lighting Power for the area.

The sum of the Allowed Lighting Power for each primary function area is the Allowed
Lighting Power for the building.

When the Tailored Method is used, the LTG-4 forms, or a similar form, must be included
in the compliance submittal.

TOTAL ALLOWED WATTS is entered here from line 4, of LTG-4: Tailored LPD
Summary and Worksheet, Part 1 of 3.

When certain types of automatic lighting controls listed in Table 5-10 are used, a credit is
permitted. This table also lists some restrictions that must be met in order to take credit
for the controls.

Lighting control credits are documented on form LTG-3. This requires a specific listing of
each device that is used for credit and listing those luminaires controlled by that device.

a. Room # Zone ID Column A list the room where the control device is controlling
luminaires.

b. Lighting Control Description Column B lists a description of that device.
Plans Reference Column C indicates where on the plan set the controls are shown.

Room Area Column D indicates the area of the room in which the controls are
located.

e. Room Ratio Column E is used to indicate the room ratio for determining the
daylighting control credit and is described in Section 5.2.1D. The window wall ratio for
the window in the room should be used for vertical daylighting configurations. The
skylight well opening (at the ceiling level) to roof/ceiling area should be used for
horizontal daylighting configurations.

f. Glazing VLT Column F is used to indicate the visible light transmittance of the
aperture. The visible light transmittance is determined in Section 5.2.1D.
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g. Control Lighting in Watts Column G is used to document the total watts of
controlled lighting in each room.

h. Lighting Adjustment Factor Column H is used to indicate the Power Savings
Adjustment Factor for that specific control device and is obtained from Table 5-10.

i. Control Credit Watts Column | is the sum of Column G (Control lighting in Watts )
times Column H (Lighting Adjustment Factor).

The total Control Credit Watts (entered on LTG-3) is the sum of the Control Credit Watts
in Column I. This credit is subtracted from the total installed watts to determine the Actual
Lighting Power (Adjusted).

5.3.2 LTG-4: Tailored LPD Summary and Worksheet

A. LTG-4: Part 1
of 3

Tailored Lighting
Summary

Tailored LPD-
llluminance
Categories A, B,
C, D and Gross
Sales Floor Area

The Tailored Method is the most detailed method of calculation for the Allowed Lighting
Power. The Allowed Lighting Power is determined on the individual needs of each task.
This method is appropriate for buildings that have unusual lighting needs and in some
cases, can increase the Allowed Lighting Power to meet those needs. For a complete
description of this method, refer to Section 5.2.2C of this Manual.

This form should be submitted with all Tailored Method applications. It summarizes the
results of the different parts of LTG-4, and includes the Allowed Lighting Power
calculations for llluminance Categories A, B, C and D.

The Allowed Watts is the summation for the building, included at the top of Part 1 of form
LTG-4.

Line 1 is the buildings total allowed watts for llluminance Categories A through D, and
the Gross Sales Floor Area. This value is obtained from the bottom right corner of this
form.

Line 2 is the buildings total allowed watts for illuminance categories E through I, and the
Gross Sales Wall Area. This value is obtained from the Building Total entry on LTG-4,
Part 2.

Line 3 is the buildings total allowed watts for display lighting. This value is obtained from
the Total Watts entries on LTG-4, Part 2 and Part 3. Each display allotment is separately
calculated and entered into the appropriate column on this form.

Line 4 is the sum of lines 1, 2, and 3. The Total Allowed Watts is the Allowed Lighting
Power using the Tailored Method.

To complete the lower portion of Part 1 of this form, complete the following steps.

a. Room Number Column A lists the room number of space designation and should
correspond with the plans.

b. Task/Cavity Column B lists the task or activity that will occur in the room or space.

c. llluminance Category Column C lists the Illluminance Category for the room or
space. This is determined by using either Table 5-5, Table B-10 of Appendix B, or
the IES Handbook, Applications Volume, 1987. Additional information is included in
Section 5.2.2C of this Manual.

d. Room Cavity Ratio Column D lists the room cavity ratio (RCR) of each room or
space. A RCR of less than 3.5 may be assumed for any room. Table 5-6 in Section
5.2.2C includes the RCR of simple spaces. The LTG-5 may be used to calculate an
RCR greater than or equal to 3.5.

e. Floor Area Column E lists the actual floor area of the room or space from the plans.
The area is determined by measuring from the inside of the partitions that bound the
task area.
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B. LTG-4 Part 2
of 3

Tailored LPD —
llluminance
Categories E, F,
G, H, | and Gross
Sales Wall Area

Allotted Watts

Design Watts

Allowed LPD Column F lists the allowed lighting power density from Table 5-7
(Standards Table No. 1-R) using the llluminance Category (Column C) and room
cavity ratio (Column D) for each room. For Gross Sales Floor Areas, this value can
be no more than 2.0 watts per square foot.

Allowed Watts Column G is the product of the floor area, Column E times allowed
lighting power density, Column G. The total for all rooms or spaces that contain task
activities that fall within llluminance Categories A through D entered in line 1 at the
top of LTG-4, Part 1.

To complete the upper portion of Part 2 of this form, complete the following steps.

a.

Task/Activity Column A lists the task or activity that will occur in the room or space.
Gross Sales Wall Areas do not include architectural features that prevent the use of
the wall for the display of merchandise. See Section 5.2.2C for more information on
how to calculate the areas of tasks or activities.

llluminance Category Column B lists the llluminance Category for the room or
space. This is determined according to Table 5-5 of Appendix B, Table B-10,
llluminance Categories, or using the IES Handbook Application Volume, 1987.
Additional information is included in Section 5.2.2C of this Manual.

Room Cavity Ratio if using Category E Column C lists the room cavity ratio (RCR)
of each room or space that requires the use of llluminance Category E. A RCR of
less than 3.5 may be assumed for any room. Table 5-6 in Section 5.2.2C includes
the RCRs of simple spaces. The LTG-5 may be used to calculate an RCR greater
than or equal to 3.5.

Mounting Height or Throw Distance Column D lists either the mounting height,
throw distance, or both (if both are used), for the luminaires. Section 5.2.2C contains
a discussion on how to determine the mounting height and throw distance of
luminaires.

Task Area sf Column E lists the actual floor area of the room or space from the
plans. The area is determined by measuring from the inside of the partitions, if any,
that bound the task area.

Column F list the allowed LPD from Table 5-7 (Standards Table No. 1-R) using
the llluminance Category (Column B), room cavity ratio for llluminance Category E
(Column C) rooms or spaces, and mounting height/throw distance adjustment factors
(Column D) for display luminaires. For Gross Sales Wall Areas, this value can be no
more than 2.0 watts per square foot.

Allotted Watts Column G is the product of the floor area times allowed LPD
(Column E times Column F).

Luminance Name Column H lists the luminaire name (consistent with LTG-1 and 2)
that is illuminating the task or activity. If more than one luminaire type is used to
illuminate the task or activity, each type must be separately listed. Multiple lines on
this form may be used for this list.

Quantity of Luminaries Column | lists the quantity of luminaires used to illuminate
the task or activity. If track lighting is used, and the plans do not indicate the number
of fixtures to be used on the track, the actual length of track is entered in this
column.

Watts/Luminaire Column J lists the total wattage of each luminaire type (including
ballasts for fluorescent or high intensity discharge fixtures). For track, and
incandescent medium base socket fixtures, see Section 5.2.4 for how to determine
the watts of these types of luminaires. If track lighting is used, and the fixtures are
not shown on the plans, 45 watts per foot of track is entered in this column.
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k. Design Watts Column K is the product of the quantity of luminaires (Column I) times
the watts per luminaire (Column J). If more than one luminaire type is used to
illuminate the task or activity, the subtotal for all the luminaires illuminating the task
should be indicated in this column on a separate line of the form.

Decorative Chandeliers and Sconces are allowed the smaller of 20.0 watts per cubic
foot, one (1) watt per square foot times the area of the task space that the chandelier or
sconce is in, or the actual design wattage of the chandelier or sconce. These displays
may use the llluminance Category E through | form to determine the Allowed Lighting
Power for these displays.

Enter the smaller of 20.0 watts per cubic foot of chandelier or sconce volume, or one (1)
watt per square foot of area that the chandelier or sconce is in Column G. If volume is
used to determine the Allotted Watts in Column G, enter the area of the task space in
Column D (Notes), the volume in cubic feet in Column E and the 20.0 watts per cubic foot
allotment in Column F. If area was used to determine the Allotted Watts in Column G,
enter the volume in Column D (Notes), the area in Column E and one (1) watt per square
foot in column F. Enter the chandelier or sconce name in Column H, the quantity in
Column | and the watts per luminaire in Column J.

. Allowed Watts Column L is the lesser of either the Allotted Watts (Column G) or the
Design Watts (Column K).

The sum of the Allowed Watts in Column L is entered on Line 2, Part 1 of LTG-4.

Tailored Lighting -  When public areas include feature display lighting, it must be documented according to
Public Area the floor display lighting procedure established in Section 5.2.2C. To complete the lower
Displays portion of Part 2 of LTG-4, complete the following steps.

a. Task Activity Column A lists the name of the Section 5.2.2C for definition of Public
Area Displays.

b. Throw Distance Column B lists the throw distance of the display luminaires. Section
5.2.2C contains a discussion on how to determine the throw distance of display
luminaires.

c. Mounting Height Column C lists the mounting height for display luminaires. Section
5.2.2C contains a discussion on how to determine the mounting height of display
luminaires.

Allowed Watts d. Task Area sf Column D lists the actual area of the display from the plans. This area
must be totaled at the bottom of the column. Additional public display allowances
cannot be taken for public displays exceeding 10 percent of the public area. Section
5.2.2C contains a discussion on how to determine the area of the display.

e. Allowed LPD Column E lists the allowed lighting power density from Table 5-8 using
the mounting height/throw distance adjustment factors (Columns C and D) for display
luminaires.

f. Allotted Watts Column F is the product of the task area (Column D) times allowed
lighting power density (Column E.)

Design Watts g. Luminaire Name Column G lists the luminaire name (consistent with LTG-1 and 2)

that is illuminating the display. If more than one luminaire type is used to illuminate
the display, each type must be separately listed. Multiple lines on this form may be
used for this list.

h. Quantity of Luminaries Column H lists the quantity of luminaires used to illuminate
the display. If track lighting is used, and the plans do not indicate the number of
fixtures to be used on the track, the actual length of track is entered in this column.

i. Watts/Luminaire Column | lists the total wattage of each luminaire type (including
ballasts for fluorescent or high intensity discharge fixtures). For track, and
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C. LTG-4: Part 3
of 3

Tailored Lighting -
Sales Feature
Floor Displays

Allowed Watts

Design Watts

incandescent medium base socket fixtures, see Section 5.2.4 for how to determine
the watts of these types of luminaires. If track lighting is used, and the fixtures are not
shown on the plans, 45 watts per foot of track is entered in this column.

Design Watts Column J is the product of the quantity of luminaires (Column H) times
the watts per luminaire (Column [). If more than one luminaire type is used to
illuminate the task or activity, the subtotal for all the luminaires illuminating the task
should be indicated in this column on a separate line of the form.

Allowed Watts Column K is the lesser of either the Allotted Watts (Column F) or the
Design Watts (Column J).

The sum of the Allowed Watts in Column K is entered on Line 3, Part 1 of LTG-4.

When retail spaces include sales feature floor display lighting, it must be documented
according to the display lighting procedure established in Section 5.2.2C. An allotment of
1,000 watts is permitted for sales feature floor displays in lieu of performing this
calculation, if the gross sales area of the entire building is less than 800 square feet.

Complete the upper portion of Part 3 of this LTG-4, complete the following steps.

a.

Task/Activity Column A lists the name of the sales feature floor display. See Section
5.2.2C for more information on the definition of Sales Feature Floor Displays.

Throw Distance Column B lists the throw distance of the display luminaires. Section
5.2.2C contains a discussion on how to determine the throw distance of display
luminaires.

Mounting Height Column C lists the mounting height for display luminaires. Section
5.2.2C contains a discussion on how to determine the mounting height of display
luminaires.

Task Area sf Column D lists the actual floor area of the display from the plans. This
area must be totaled at the bottom of the column. Additional Sales Feature Floor
Display allowances cannot be taken for displays exceeding 10 percent of the gross
sales floor area. Section 5.2.2C contains a discussion on how to determine the area
of the Sales Feature Floor Displays.

Lighting Power Density if using Category G Column E lists the allowed lighting
power density from Table 5-8 using the mounting height/throw distance adjustment
factors (Columns C and D) for display luminaires. This allowance will always be
based on llluminance Category G.

Allotted Watts Column F is the product of the task area (Column D) times the
llluminance Category G lighting power density (Column E.)

Luminaire Name Column G lists the luminaire name (consistent with LTG-1 and 2)
that is illuminating the display. If more than one luminaire type is used to illuminate
the display, each type must be separately listed. Multiple lines on this form may be
used for this list.

Quantity of Luminaire Column H lists the quantity of luminaires used to illuminate
the display. If track lighting is used, and the plans do not indicate the number of
fixtures to be used on the track, the actual length of track is entered in this column.

Watts/Luminaire Column | lists the total wattage of each luminaire type (including
ballasts for fluorescent or high intensity discharge fixtures). For track, and
incandescent medium base socket fixtures, see Section 5.2.4 for how to determine
the watts of these types of luminaires. If track lighting is used, and the fixtures are not
shown on the plans, 45 watts per foot of track is entered in this column.

Design Watts Column J is the product of the quantity of luminaires (Column H) times
the watts per luminaire (Column I). If more than one luminaire type is used to

5. Lighting Systems

August 2001 5-73



Tailored LPD -
Sales Feature
Wall Displays

illuminate the task or activity, the subtotal for all the luminaires illuminating the task
should be indicated in this column on a separate line of the form.

k. Allowed Watts Column K is the lesser of either the Allotted Watts (Column F) or the
Design Watts (Column J).

Valuable Merchandise Display Cases that contain jewelry and other valuable
merchandise are allowed 20.0 watts per square foot for each square foot of lighted
display case counter top. These displays may use the Sales Feature Floor Display form
to determine the Allowed Lighting Power for these displays.

Enter the area of the lighted display case counter top in Column D, and the 20.0 watts
per square foot allotment in Column E. The area should not be included in the total Sales
Feature Floor Display area. Enter the luminaire name used to illuminate the lighted
display counter top in Column G, the quantity in Column H, and the watts per luminaire in
Column J.

Detailed documentation must be provided on the plan that shows the placement of
display cases, specific dimensions, and details of proposed lighting systems.

The sum of the Allowed Watts for Sales Feature Floor Displays in Column K is entered
on Line 3, Part 1 of LTG-4.

As with all applications in llluminance Category G, the allowed lighting watts for feature
displays may not exceed the actual installed wattage. This prevents unused display
lighting allotments from being used in other areas of the store.

When retail spaces include sales feature wall display lighting, it must be documented
according to the display lighting procedure established in Section 5.2.2C. To complete
the lower portions of this form complete the following steps. See LTG-4 part 2 of 2 lower
part.

a. Task/Activity Column A lists the name of the sales feature wall display. See Section
5.2.2C for more information on the definition of Sales Feature Wall Displays.

b. Throw Distance Column B lists the throw distance of the display luminaires. Section
5.2.2C contains a discussion on how to determine the throw distance of display
luminaires.

c. Task Area sf Column C lists the actual wall area of the display from the plans. This
area must be totaled at the bottom of the column. Additional Sales Feature Wall
Display allowances cannot be taken for displays exceeding 10 percent of the gross
sales wall area. Section 5.2.2C contains a discussion on how to determine the area
of the Sales Feature Wall Displays. The Gross Sales Wall Area is limited to the area
actually used for display.

d. Lighting Power Density if using Category G Column D lists the allowed lighting
power density from Table 5-8 using the mounting throw distance adjustment factors
(Columns B and C) for display luminaires. This allowance will always be based on
llluminance Category G.

e. Allowed Watts Column E is the product of the task area (Column C) times allowed
lighting power density (Column D.)

f. Luminaire Name Column F lists the luminaire name (consistent with LTG-1 and 2)
that is illuminating the display. If more than one luminaire type is used to illuminate
the display, each type must be separately listed. Multiple lines on this form may be
used for this list.

g. Quantity of Luminaire Column G lists the quantity of luminaires used to illuminate
the display. If track lighting is used, and the plans do not indicate the number of
fixtures to be used on the track, the actual length of track is entered in this column.
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h. Watts/Luminaire Column H lists the total wattage of each luminaire type (including
ballasts for fluorescent or high intensity discharge fixtures). For track, and
incandescent medium base socket fixtures, see Section 5.2.4 for how to determine
the watts of these types of luminaires. If track lighting is used, and the fixtures are not
shown on the plans, 45 watts per foot of track is entered in this column.

i. Design Watts Column | is the product of the quantity of luminaires (Column G) times
the watts per luminaire (Column H). If more than one luminaire type is used to
illuminate the task or activity, the subtotal for all the luminaires illuminating the task
should be indicated in this column on a separate line of the form.

j- Allowed Watts Column J is the lesser of either the Allotted Watts (Column E) or the
Design Watts (Column 1).

The sum of the Allowed Watts for Sales Feature Wall Displays in Column J is entered on
Line 3, Part 1 of LTG-4.

As with all applications in llluminance Category G, the allowed lighting watts for feature
displays may not exceed the actual installed wattage. This prevents unused display
lighting allotments from being used in other areas of the store.

5.3.3 LTG-5: Room Cavity Ratio Worksheet (>3.5)

A. Rectangular
Spaces

B. Nonrectangul
ar Spaces

Form LTG-5 is an optional form only to be used in conjunction with the Tailored Method
and form LTG-4. LTG-5 documents the calculation of room cavity ratios (RCRs) which
are greater than or equal to 3.5 for spaces in illuminance categories A-E.

Rooms in the building which are relatively large generally have a high RCR. If the RCR is
greater than or equal to 3.5, a higher LPD is allowed (see Table 5-7). If the RCR is less
than 3.5, it does not need to be included on this form.

The form has two sections: Rectangular Spaces is for rooms with four 90° walls, and
Non-rectangular Spaces is for all other room types (including oblique four walled and
circular rooms).

a. Room Number Column A lists each rooms number, and should correspond to the
plans.

b. Task/Activity Description Column B lists the task/activity description for the room. If
the room has multiple tasks or activities, use the dominant activity for the room in this
column.

¢. Room Length Column C lists the Length (L) of the room, measured in feet, from the
interior surfaces of opposing walls. The length is typically the longest distance
between two parallel walls in the room.

d. Room Width Column D lists the Width (W) of the room, measured in feet, from the
interior surfaces of opposing walls. The width is typically the smallest distance
between two parallel walls in the room.

e. Room Height Column E lists the vertical distance, measured in feet, from the work
plane to the center line of the lighting fixture. This measurement is called the Room
Cavity Height (H).

f. Room Cavity Ration Column F is 5 times the product of the Room Cavity Height H
(from Column E) and the sum of the room Length and Width L (from Column C plus
W from Column D), all divided by the Room Area L (from Column C) times Room
Width (W from Column D). This quantity is the RCR and should be entered in Column
D of Part 1 of LTG-4 for tasks with illuminance categories A-D or in Column C of the
top section of Part 2 of LTG-4 for tasks with illuminance category E.
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Room Number Column A lists each rooms number, and should correspond with the
plans.

Task/Activity Description Column B lists the area or activity description for the
room. If the room has multiple tasks or activities, use the dominant activity for the
room in this column.

Room Area Column C lists the interior Area (A) of the room in square feet. This
should be determined by whatever means appropriate for the shape of the room.

Room Perimeter Column D lists the Room Perimeter (P) measured in feet along the
interior surfaces of the walls which define the boundaries of the room. For rooms with
angled walls, this is the sum of the interior lengths of each wall in the room. For
circular rooms, this is the interior radius of the room, squared, times pi (3.413).

Room Height Column E lists the vertical distance, measured in feet, from the work
plane to the center line of the lighting fixture. This measurement is called the Room
Cavity Height (H).

Room Cavity Ratio Column F is 2.5 times the product of the Room Cavity Height H
(from Column E) and Room Perimeter P (from Column D), all divided by the Room
Area A (from Column C). This quantity is the RCR and should be entered in Column
D of Part 1 of LTG-4 for tasks with illuminance categories A-D or in Column C of the
top section of Part 2 of LTG-4 for tasks with illuminance category E.
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5.4 Lighting Inspection

The electrical building inspection process for energy compliance is carried out along with
the other building inspections performed by the building department. The inspector relies
upon the plans and upon the LTG-1 Certificate of Compliance form printed on the plans
(See Section 5.3.1). Included on the LTG-1 are “Notes to Field” that are provided by the
plans examiner to alert the field inspector to items of special interest for field verification.

To assist in the inspection process, an Inspection Checklist is provided in Appendix I.
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